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Introduction 


THE action of naphthalene on the animal body has been studied 
independently, by ophthalmologists who were interested in the 
production of cataract, and by chemists who studied the 
metabolism of naphthalene as being one of the carbocyclic 
compounds. There is, however, an obvious opportunity for the 
biochemist to seek to correlate the two sides of the problem, for as 
I have already indicated in a previous paper (1930), the ocular 
lesions are in themselves of such a nature as to suggest that they 
may be due to a disturbance in the normal physiological balance 
of the body, rather than to a specific toxic action of naphthalene 
or of one of its derivatives. It is true that until recently, the 
latter view has been the one more generally accepted, and the 
evidence for it must be recorded (see Section II), as well 
as considering the former and more attractive hypothesis. 
Although there is proof of the metabolism of naphthalene, so 
far no definite chemical toxin has been identified. On the other 
hand, a variation in some of the normal constituents of the blood 
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has recently been reported, (Michail and Vancea, 1927, Komura, 
1928). A repetition of experiments of this kind (see Section 1), 
has shown similar variations, although the results do not 
altogether confirm those of previous observers, and their exact 
significance is not yet clear, 


Section I 
The Variation in certain Normal Constituents of the Blood 
after the Administration of Naphthalene ; 


A preliminary investigation was made of the variation in three 
blood-constituents only, viz:—sugar, cholesterol and calcium, 
and of these only the fast showed any marked change. Through- 
out the experiments, a close comparison was made between the 
chemical variations and any intra-ocular changes which developed. 


1. Variation in Blood Sugar 


Historical. Some interesting results have been published by 
Michail and Vancea (1926—27). They state that there is a hyper- 
glycaemia half-an-hour after the administration of naphthalene 
(in glycerine) by any route, but that it falls again to the basal 
level during the course of the day. With continued dosage of 
1 gm. of naphthalene per day, the basal level itself rises to a 
maximum in 5—7 days, e.g., from 0°905 to 1°50 gm. per 1,000 c.c. 
and then falls to its original value in 10 or 12 days. In one case 
after an intra-peritoneal dose from which the rabbit died on the 
seventh day, they record a hyperglycaemia rising to 4°445 gm. per 
1,000 c.c. Komura (1928), also records the occurrence of hyper- 
glycaemia, e.g., from 0°09 to 0°11 or 0:18 gm. per 100 c.c., beginning 
seven hours after the administration of naphthalene (in capsules), 
and reaching a maximum 30 hours later. The blood-sugar 
returned to its normal level in 4—5 days. 

Michail and Vancea conclude from their results that the effects 
of naphthalene are really those of a pancreatic dysfunction, and 
that the resulting cataract is therefore of a diabetic type. They 
state that insulin will delay the formation of a complete cataract if 
it is administered when the lens opacities have just begun to 
appear, while it will prolong the life of an animal to which a lethal 
dose of naphthalene has been given. They do not, however, 
indicate what dose of insulin was employed, nor how often it was 
given. This fact, together with the known inconstancy in the 
appearance of lens lesions, and the possibility that a certain degree 
of retrogression might occur in any case, make it difficult to assess 
the value of this observation. 

Experimental. Three healthy rabbits were employed, and were 
dosed as shown in the following table :— 
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TABLE I. 
Rabbit. Initial weight. Daily dose (per os). No. of days. 
XI. 2°5 kg. 2 gm. naphthalene 21 
X. 2°6 kg. 2 gm. naphthalene 15 
3 gm. glucose 
VI. 2'8 kg. (a) 3 gm. glucose 7 
(b) 2 gm. naphthalene 4 


The naphthalene was administered by means of a stomach-tube 
in solution in warm paraffin (approximately 8 c.c. for 1 gm.) as 
glycerine was considered an unsuitable medium. In one case 
glucose was given in addition to naphthalene, and a control 
experiment on the effects of glucose alone, was done. The 
animals remained healthy and maintained their weight throughout 
the experiment. 

The variations in blood sugar were followed by duplicate 
estimations by Hagedorn and Jensen’s method (1923) on :—(1) 
‘* fasting ’? samples taken each day before the animal was dosed 
(see Tables II and III A, B, C.) (2) Samples taken at intervals 
of a few hours to show the variation on the first two days of 
administration (see Tables IV A, B, C.) 

The ophthalmoscopic changes were noted throughout the 
experiments, and these were compared with the blood-sugar 
values. 


TABLE II. 


A Comparison of the Daily Variations in Blood-sugar 
after Naphthalene. 


Days | Rabbit XI. Rabbit X. Vi. | 
1 0°126 gm. % 0'092 gm. % | (a) 0°091 gm. % 0°091 gm. % 
2 0°124 0°099 0101 0°093 
3 0°117 0 094 0°107 0°137 
4 0°107 0°107 0'108 0°137 
5 0°126 0°124 0'099 _ 

6 0°117 0185 
7 0°117 0°123 0°114 ~ 
8 0°093 (b) 0°095 0°142 
9 0°117 0°095 0°109 
10 0°099 0°092  0'095 0°151 
11 0°085 0°099 0°095 
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TABLE II.—continued. 

Rabbit I. 
ays Rabbit XI. | Rabbit X. Rabbit VI. | (yichail & Vancea) 
12 0°102 0°136 

15 0°097 0°101 0135 
17 0°098 
18 0:098 0139 
19 = 07102 
24 | 0'094 


N.B.—The figures in the fourth column are adapted from those of Michail and 
Vancea (C. R. Soc. Biol., Paris, XCVI, i, 1457, 1927). 


TABLES III A, B, C. 


A Comparison of the Variation in Blood-sugar with the 


concurrent intra-ocular changes. 


TABLE III A.—Rabbit XI, given 2 gm. naphthalene daily. 


(12/2/29—5/3/29.) 


Days 


on 


10 
12 
15 
16 


17 
18 
21 


Time of bleeding Blood-sugar | Ocular lesions 

11.0 a.m. 0'°126 gm.% | Retina and lens clear 

11.38 0°124 | Retinal exudates began at 3 
10.56 0-117 Increase in size and extent 
11.26 |  0°107 of exudates; lens striae 
12.20 \ 0°126 developed on 4th day’ 
10.57 |. (Oag Retina becoming atrophic 

3.5 |} 9117 
12.0 | 0°099 Gradual advance in lens 
10,52 0°085 opacities 

9.40 0°102 

11.8 0°097 

4.10 0'084 

2,22 | 0°098 Immature cataract right ai 
11.50 0°098 left ; atrophy of retina, some 
10.5 | 07108 crystals in vitreous 


| 
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TABLE III B.—Rabbit X, given 2 gm. naphthalene and 3 gm. glucose 
daily. (12/2/29—26/2/29.) 


Days Time of bleeding Blood-sugar Ocular lesions 
1 11.8 a.m. 0'092'gm.% Retinal exudates began at 6 
2 11.15 0°099 Extensive exudates, fine lens 
changes 
3 10.37 0°094 Lenticular striae advancing 
4 11.11 0°107 Development of posterior 
5 12.41 0°124 cortical lens opacities 
7 10.41 0°123 Gradual advance in opacity of 
8 3.20 0°093 both lenses 
9 2.38 0°095 
10 12.11 0°092 
ll 10.35 0°099 
12 9.50 0°096 
14 11.20 0°091 Complete cataract right eye, 
15 10.50 0101 partial cataract left 


TABLE JI1 C.—Rabbit VI. 


(a) As normal control on daily dose of 


3 gm. glucose and 16 c.c. paraffin. (12/2/29—18/2/29.) 


(6) On daily dose of 2 gm. naphthalene followed by 


immediate access to food. 


(5/3/29—8/3/29.) 


Days Time of bleeding Blood-sugar Ocular lesions 
(a) 1 11.30 am. 0091 gm.% None 
2 11.26 0°101 
3 11,11 0°107 
4 11,34 0°108 
g 12.26 0°094 ” 
7 10°55 o114 
(b) 8 10.55 0°095 Retina clear 
9 10.0 0°109 Small exudates at 10 a.m. 
10 11.0 0°095 Increase in number of exu- 
dates 
ll 11.0 0°095 Increase in size of exudates 
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TABLES IV A, B, C. 


Showing the immediate Variation of Blood-sugar after Naphthalene. 
TABLE IV A.—Rabbit XI, on naphthalene. 


Days Time of bleeding Blood-sugar Ocular lesions 
1 (1) Before dose 0126 gm.% | Retina and lens clear 
(2) 33m. after ,, 0°110 | 
(3) 1h.24m. ,, 
0'104 
(5) 3h.23m.,, 4, 0°090 
(6) 8h.37m. 0°105 
2 (1) Before dose 0°124 Retina clear 
(2) 53m. after 0'133 
(3) 3h.4m. ,, ,, 0121 A few small exudates at the 
(4) 5h.18m.,,__,, 0°098 periphery, gradually increas- 
ing in number 
3 (1) Before dose 0117 During the day retinal exu- 
(2) 7h. after _,, 0'099 dates increased in size and 
number 
4 Before dose 0°107 Increase in exudates, fine lens 
6h.10m. after ,, ‘091 striae 


TaBLE IV B.—Rabbit VI (a) Control on glucose. 


Days Time of bleeding Blood-sugar Ocular lesions 

iE (1) Before dose 0-091 gm.% None 
(2) 40m. after ,, 0°117 
4) 2h.2m. ,, » 07114 
0°109 
(6) 8h.30m. 0°098 

2 (1) Before dose 0°101 None 
(2) 42m. after ,, 0°122 
(3) 3h.17m. ,, 
(4) 6h.30m. ,, ,, 0°107 

“ (1) Before dose 0°107 None 
(2) 7h.13m. after ,, 0°095 

4 (1) Before dose 0'108 None 
(2) 6h. after 0'093 


| 
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(6) On naphthalene. 


Days Time of bleeding Blood-sugar Ocular lesions 

1 (1) Before dose 0°095 gm,% | Fundus clear 
(2) 50m. after ,, 0 096 
(3) 2h.30m.,, 0°096 
(4) 7h. won 0°095 

2 (1) Before dose 0°109 Minute retinal exudates 
(2) 7h. after ,, 0°105 Exudates larger 

3 (1) Before dose 0°095 Retina covered with large 
(2) 6h.30m. after ,, 0°098 globular exudates 

4 (1) Before dose 0°095 Confluent exudates 


TABLE IV C.—Rabbit X, on naphthalene and glucose. 


Days Time of bleeding Blood-sugar Ocular lesions 
1 (1) Before dose 0'092 gm.% Fundus clear 
(2) 39m. after ,, 0°178 
(3) lh.l4m.,, ,, 0°149 
(4) 1h.57m. ,, 0°124 
(5) 3h. ” 0°100 
(6) 7h.19m. ,,_,, 0'094 Numerous small exudates at 
periphery of retina 
(7) 9h.32m. ,, ,, 0°110 Exudates rapidly becoming 
confluent 
2 (1) Before dose 0°099 Extensive retinal exudates 
(2) 48m. after ,, 0171 early lens striae 
(4) 5h.10m ,, ,, 0°095 
3 (1) Before dose 0094 Retinal and lens changes more 
(2) 6h.39m. ,, ,, 0°101 advanced 
4 (1) Before dose 0°107 Opacity in posterior cortex 
(2) 6h.35m. after ,, 0°112 both lenses, fundi not visible 


Results. The following facts may be seen from the tables :— 

(1) The ‘‘ fasting ’’ blood-sugar values showed only small 
variations. There was no marked hyperglycaemia (cf. Michail 
and Vancea), but in one case (Rabbit X), a slight rise occurred on 
the fifth and seventh days. 
_ (2) In two rabbits which received naphthalene only, the blood- 
sugar showed an immediate slight fall in one (Rabbit XI), and 
remained practically constant in the other (Rabbit VIb). In 
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Rabbit X, on naphthalene and glucose, there was a rapid rise and 
fall in blood-sugar as might be expected, while the control 
(Rabbit VIa), showed a similar variation. 


(3) The development of lesions in the retina or lens did not 
appear to coincide with any marked variation in blood-sugar. 

In addition to these experiments it was found that rabbits on 
prolonged naphthalene dosage did not develop glycosuria, a 
symptom which one would expect if hyperglycaemia has also 
occurred. Further, the administration of a massive dose, e.g., 
50 gm., of glucose, by mouth (without naphthalene), did not 
affect the eyes, although on being repeated on several successive 
days it finally proved fatal. 

Conclusion. There is no obvious correlation between the 
nature of the intra-ocular changes and the type of variation which 
occurs in the blood-sugar after naphthalene. 


2. Variation in Blood Cholesterol 


Historical. Michail and Vancea (1926) have reported that a 
marked hypercholesterinaemia occurred in two rabbits after 
repeated doses of naphthalene. A daily dose of 1'0 gm. was given 
in glycerine, and the dose was increased by 0°56 gm. each week. 
One animal which developed retinal lesions on the 13th day, and 
cataract on the 23rd day, showed a rise in blood cholesterol from 
0°50 to 1°45 gm. per 1,000 c.c. The other which developed retinal 
lesions only on the 22nd day, showed a rise from 0°70 to 1°35 gm. 
per 1,000 c.c. with a continued rise to 1°50 after the cessation of the 
dose, and without the subsequent development of cataract. The 
authors regarded this change as a defensive, reaction to a toxic 
substance, and compared it with their estimations of blood 
cholesterol in cases of human cataract, viz :— 

Senile cataract—2°10 - 2°45 gm. per 1,000 c.c. 

Congenital and juvenile cataract.—1°35 - 1°80 gm. per 1,000 c.c. 

Experimental. Some further estimations of blood cholesterol 
were made, using the method of Myers and Wardell (1918), in 
order to see whether the same degree of hypercholesterinaemia 
occurred with a different type of dosage, and whether it showed 
any correlation with the appearance of the ocular lesions. 

Naphthalene was administered in paraffin, and duplicate samples 
of blood were taken in the manner described for the blood-sugar 
estimations. In addition, one rabbit (A) was given repeated 
small doses of naphthalene in gelatin capsules until it developed 
deposits of crystals in its retinae (see Table I). The results are 
shown in the following table: 


| 
| 
| 
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TABLE I. 
Rabbit A.—On repeated small doses of naphthalene. 
Rabbit B.—Control. 


Rabbit A. Rabbit B. 

Days Naphthalene | Blood cholesterol Days Blood cholesterol 
1 0'5 gm 0°095 gm. % 1 0'092 gm. % 
3 05 0121 3 0°088 
0°116 7 0°108 
8 05 

9 07119 9 
10 10 0°112 
13 _ 0°110 14 0°092 
20 10 20 0°088 
21 = 
22 10 
24 10 | 
27 10 — 27 0°100 ‘ 
30 1°0 
31 1:0 
34 1:0 
36 10 
38 1:0 
41 10 
43 10 4 | 0°092 
45 10 
48 10 | 
49 10 
50 1:0 0°105 50 0°089 


N.B.—Rabbit A developed crystals on the 45th day which were seen ophthalmo- 
scopically and were afterwards identified in sections of the retinae. The animal 
maintained an average weight of 4 kgm. during the experiment. 


TABLE II. 
Showing immediate Variation in Blood Cholesterol. 
Rabbit XIII, on 2 gm. naphthalene and 3 gm. glucose daily. 


Days Time of bleeding | Blood cholesterol Ocular lesions 


1 (1) Before dose 0°100 gm.% Fundus clear 


(2) 40m after ,, 0°108 

(3) 0°101 

(4) 7h. 0'101 
2 (1) Before dose 07115 No exudates visible 

(2) 74h. after _,, 07109 Numerous small exudates 
2 (1) Before dose 0°093 Extensive retinal exudates 


The animal was killed by misadventure in dosing on the third day. 
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TABLE III. 
Showing daily Variation in Blood Cholesterol. 


(a) Rabbit VI, on 2 gm. naphthalene daily, followed by immediate 
access to food. 


Days Time of bleeding | Blood cholesterol Ocular lesions 
1 (1) 10.55a m. Before 0°0680 gm.% | Fundus clear 
dose 
(2) 50m. after dose 0°0681 
0 0721 
2 10.0 a.m. before dose 0°0759 Small exudates at 10 a.m. 
3 11.0 0 0715 Increase in number of exudates 
4 11.0 0°0786 Increase in size of exudates 
7 10.10 0°0866 Large confluent exudates 
8 10.30 0°0760 Large confluent exudates 
10 10.0 0°0766 A few crystals in both retinae 
14 10.45 0'0728 Slight lens opacities, increase 
17 2.45 0°0792 in number of crystals 


TABLE III.—continued. 


(6) Rabbit XII (a) As control on 3 gm. glucose and paraffin daily. 
(b) On 3 gm. glucose and 2 gm. naphthalene daily. 


Days Time of bleeding Blood cholesterol Ocular lesions 
(a) 1 (1) 10.55 a.m. before 0070 gm.% Fundus clear 
dose 
(2) 3.15 after dose 0°068 
2 10.40 after dose 0°076 
3 11.20 0°070 
7 10.30 0°074 
(b) 8 4.15 0'068 Fundus clear 
9 2.15 0°081 Fine lens striae, and small 
exudates 
10 10.20 0°093 Changes advancing 
14 - 10.50 0°073 Lenticular striae, but no opa- 
17 2.40 0'078 city. A few crystals in retinae 


Resulis. At the time of appearance of retinal exudates a slight 
rise in blood cholesterol occurred in Rabbits XII and VI, but not 
in XIII. An initial rise occurred also in Rabbit A in the absence 
of any retinal changes. 

Later, i.e., in about 5—7 days, the blood cholesterol fell to a 
lower value, and remained stationary at a time when crystals were 
being deposited in the eye. 

Conclusions. It appears that naphthalene gives rise to a slight 
degree of hypercholesterinaemia during the first week of adminis- 
tration. Unfortunately, the animals used only developed partial 


BIOCHEMICAL AND INTRA-OCULAR CHANGES 555 


lens opacities, but the figures obtained did not suggest that a 
marked rise in blood cholesterol would occur with the develop- 
ment of complete cataract. In view of this fact, and of the tedious 
nature of the estimations, no further experiments were done. It 
is impossible at this stage to attach any significance to the initial 
rise in blood cholesterol. . 

It is interesting to note that although in Rabbits VI, XII and 
XIII, the dose of naphthalene was much larger than that employed 
by Michail and Vancea, the rise in blood cholesterol was less, 
while the retinal changes developed much more rapidly. 


3.—Variation in Blood Calcium 

Historical. There are no published figures showing the 
changes in blood calcium after the administration of naphthalene. 
Michail and Vancea have stated, however (1927), that it remains . 
constant except in acute naphthalene poisoning, when a 
pronounced fall occurs in the 24 hours preceding the death of the 
animal. Cade and Barral (1928), investigated the calcium content 
of various body-tissues, including blood, of rabbits with ocular 
lesions due to naphthalene. Their results are indefinite but suggest 
that the calcium content is raised above normal in some tissues. 

Experimental. <A series of estimations were made using the 
same procedure of dosage, etc., as described formerly. 

Calcium was estimated in the serum rather than in the plasma, 
although it has recently been shown by Stewart and Percival 
(1928), that plasma contains 10—20 per cent. more calcium than 
the corresponding serum. In obtaining repeated samples of 
blood from a rabbit by bleeding from the marginal ear-vein, it is 
easier, and in some ways more satisfactory, to allow the blood to 
clot and to use the serum, rather than to attempt the elaborate 
precautions required for the collection of plasma. Clark and 
Collip’s modification of the method of Kramer and Tisdall (1925) 
for estimating calcium in serum, is satisfactory for comparative 
determinations, if certain precautions are taken. All samples 
should be treated in the same manner, e.g., in the time allowed 
for clotting, in the concentration of ammonium oxalate and in the 
time allowed for precipitation of the calcium as oxalate. The 
latter was never less than three hours and preferably the samples 
were left to precipitate overnight. 

In order to obtain enough serum for duplicate estimations 
6—8 c.c. of blood were required. Although this is a relatively 
large amount to take repeatedly, control experiments showed that 
the calcium did not alter by more than 1 mgm. as a result of 
bleeding. 

A large series of rabbits were used, which developed all types of 
lesions due to naphthalene. A good deal of attention was paid to 
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the variations in calcium which accompanied the retinal exudates 
and the deposition of crystals in the retina, as they were found to 
be most interesting. So far, it has not been possible to follow the 


variation as far as the development of complete cataract. 


Some 


typical examples from the experiments are recorded in the 
following tables, showing the variation in serum-calcium in retinal 
exudation after :— 
I single dose of naphthalene, 


II 


naphthalene and glucose, 


together with control experiments on the effects of, 


Illa 
IIIb 
IV 

Vv 


paraffin alone, 
an inadequate dose of naphthalene, 
naphthalene and calcium gluconate, 
calcium gluconate alone. 


Examples are also given of the variation in serum calcium during 
the process of deposition of crystals after, 


VI 
Vil 
VIII 


TABLE I. 


Variation in Serum Calcium in Retinal Exudation after a 
Single Dose of Naphthalene in Paraffin. 


repeated small doses of naphthalene 
naphthalene and glucose 
one dose of naphthalene. 


Rabbit |Weight| Dose | Time of bleeding ae aed Ocular lesions 
XXXI | 2'1kg. (1) 19h. before dose |15°39mgm.%! Vitreous haze in 32 hrs., 
(2)45m._,, os (45°63 extensive exudates in 
(3) 1h.40m. after,, [15°03 64 hrs. Marked lens 
(4) 3h.45m. ,, ,,  |14°67 opacity on 6th day 
30m. 
(6) 22h.35m. ,, ,, [12°10 
31 |1°6kg. 3'O0gm.| (1) 5m. before dose |14'67 Retinal haze in 64 hrs., 
(2) 2h.40m.after,, [12°49 large confluent exu- 
| ., ,,. dates seen after 224 
(4) 6h.25m. ,, ,, 11°83 hrs. 
(5) 22h.30m. ,, ,, 11°59 
XXX | 2 1kg.|3°Ogm. | (1) 19h. before dose |14°45 Fundus clear for 7 hrs. 
(2) 20m. _,, 14°90 Confluent exudates at 
(3) 1h.30m.after,, |13°80 periphery, globular ex- 
| (4) 3h.30m. ,, ,, [14°20 udates at centre, seen 
(5) 6h.50m. ,, ,, |13°98 after 23 hrs. Early lens 
(6) 23h.10m. ,,_,, {11°70 striae also present 
30 |1°6kg. 2°5gm.| (1) 15m. before dose |12°12 Fundus clear for 7 hrs. 
| (2) 3h.40m.after,, 12°08 A number of small ex- 
| (12°03 udates seen in 24 hrs. 
(4) 7h. (10°91 
| (5) 24h. 


| 


N.B.—Animals XXXI, 31 and XXX remained healthy. XXXI was killed one month 
later when it had atrophic retinae, degeneration of the choroid, and incomplete 
cataracts. 
Rabbit 30 developed severe diarrhoea on the second day and died on the third day. 
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TABLE la.—continued. 
Rabbit LI, weight 2°25 kgm. Given 3 doses of 3 gm. naphthalene. 


Days Time Serum calcium Ocular lesions 
1 5.15 15°26mgm.% Fundus clear 
D.5.30 
2 9.30 13.50 General retinal haze, early 
5.15 13.30 lens striae. No further 
development 
3 3.15 15.82 
D.5.0. 
4 5.20 12.98 
D.5.45 
5 12.15 10.57 


NoTE.—This animal showed a fall after the first dose, followed by a recovery as no 
dose was given on the second day. There was another fall on repetition of the 
dose, with general oedema of the retina. 


TABLE II. 


Variation in Serum Calcium in Retinal Exudation due to 
Naphthalene and Glucose. 


Rabbit Days Time Serum calcium Ocular lesions 
| 
XIV 12.20 p.m.| 15°64 mgm.% | Fundus clear 
D.2.50 
10.30 12°25 Extensive exudates 
D.11.20 
3.40 11.68 
3.20 11°58 Lens striae 
D.3.30 
N.B.—Animal | died on the 4th day 
XVI 2.45 p.m. 
D.3.45 15°34mgm.% | Fundus clear 
12.0 11°37 Retinal haze 
D.1.50 10°63 Minute peripheral exudates, 
and lens striae 
D.2.0 Exudates steadily increased 
5.45 10°66 in size 
N.B.—Animal | died on the 5th day 


Notrr.—Each dose (D), consisted of 3°0 gm. glucose and 30 gm. naphthalene. 


TABLE III. 


Control experiments. 


(a) Variation in Serum Calcium after Paraffin alone. 
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Rabbit 


Weight 


Dose Time of bleeding 


Serum 


i 
Ocular lesions 


37 


(1) 35m. before dose 
(2) 1h.55m. after ,, 

(3) 4h.10m. 
(4) 6h.20m. 


kg. | 


. (1) 35m. before dose | 

(2) 1h.30m. after ,, 

| (3) 4h.5m. 

| (4) 6h.50m. ,, ,, 
(5) 23h.45m. ,, 


3°0 kg. 


” 


11'16 mgm.%| None 
11°71 
11°68 
11°48 
12.79 None 
12°59 
12°25 
12°75 
12°76 


(b) Variation in Serum Calcium after an inadequate dose of 
Naphthalene in Paraffin. 


Rabbit 


Serum 


Ocular lesions 


Weight Dose Time of bleeding 
31 kg. | 1°5 gm. | (1) 25m. before dose 
in | (2) 1h.40m. after ,, 
15c.c. | (3) 4h.20m. ,, 
| (4) 7hr. ” 
| (5) 25h.15m. ,, ,, 
2°7 kg. | 1°0 gm. | (1) 10m. before dose 
in | (2) 1h.45m. after ,, 
15 c.c, .| (3) 4b.35m. ,, 
(4) 7h.10m, ,, ,, 
| (3) 25h.30m. ,, | 


TABLE IV. 


11°92 mgm %| None 
12°20 
11°44 
12°00 
11°82 
None 
10°16 
10°25 
10°83 
9°50 
10°00 


Variation in Serum Calcium after Naphthalene 
and Calcium Gluconate. 


(a) Rabbit 43, weight 2°5 kgm. Given 3°0 gm. naphthalene per os, 
and 1'0 gm. calcium gluconate subcutaneously, 2h. 30m. later. 


Dose 


Time of bleeding | Serum calcium 


Ocular lesions 


(1) 10.35 a.m. 13°60 mgm.% 


Naphthalene at 10.40 
(2) 12.25 p.m. 13°51 
Calcium 
gluconate at 1.10 
(3) 2.25 14°26 
(4) 4.10 12°60 
(5) 5.10 13°35 


None after 24 hours 


| 
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(b) Rabbit 42, weight 2°5 kgm. Given 30 gm. naphthalene per os, 
and 1°0 gm. calcium gluconate subcutaneously, at the same time. 


Dose Time of bleeding | Serum calcium Ocular lesions 


(1) 10.25 a.m. 13°05 mgm.% Fundus clear 
Naphthalene at 10.45 
and calcium 
gluconate 
(2) 12.15 p.m. 13°57 
(3) 2.0 13°72 
(4) 4.5 13°62 

(5) 5.15 10°65 Small retinal exudates 
(6) 11.10 a.m. 10°16 Large confluent exudates 


N.B.—The animal remained healthy. 


TABLE V. 
Control experiments. 


Variation in Serum Calcium after a subcutaneous injection of 
Calcium Gluconate. 


Serum 


Ocular lesions 


Rabbit | Weight Time of bleeding 


34 . | (1) 5m. before dose 9°24 mgm.%| None 
i (2) 1h. after 12°75 
(3) 2h.35m. ,, 12°99 
(4) 4h.55m. ,, 10°65 


(1) 15m. before dose! 13°69 
(2) 2h. after 17°05 
(3) 3h.30m. ,, 14°12 
(4) 6h. 13°07 


TABLE VI. 


Variation in Serum Calcium in deposition of crystals after 
slow dosage with Naphthalene. 


Rabbit XVII, weight 1°75 kgm. ~ 


Naphthalene Serum calcium Ocular lesions 


16°78 mgm.% | Fundus clear 
16:36 


3 


16:10 
15°96 


16°05 


16°16 A few crystals in retinae, in- 
_ creasing each day in num- 
16°05 ber. 


16.62 Lenses clear 


N.B.—The serum calcium was estimated each day before the animal was fed 
or dosed. 


f 
35 V2kg. | 1°5 gm. None 
in 
15 c.c. 
Days | 
1 
2 
3 | 
5 
| 
9 | 
12 | 
13 
14 
15 
16 | 
17 
19 
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TABLE VII. 


Variation in Serum Calcium in deposition of crystals after 
Naphthalene and Glucose. 


(a) Rabbit XV, weight 3°4 kgm. (a) undosed, (b) on 3 gm. naphthalene, 
3 gm. glucose daily. 


Serum calcium Ocular lesions 
1 14°75 mgm.% | Fundus clear 
2 10.45 14°90 
4.0 14°60 
3 2.50 14°00 
5 14°53 
8 45°23 
D,. 30 Fundus clear 
4.45 15°36 
9 2.15 15°96 
5.30 15°90 
10 2.35 14°94 
40 
D.= dosed Crystals on 11th day. 


TABLE VII.—continued. 


(b) Rabbit XXXII, weight 2°6 kgm. (a) dosed with paraffin; (6) after 
one dose 3°5 gm. naphthalene in paraffin and 3 gm. glucose. 


Days Time Serum calcium Ocular lesions 


(a) 1 10.35 15°19 mgm.% | Fundus clear 
2.00 15.21 


10.40 15°57 


15°29 
14°86 


9.45 
5.00 


14°83 


3.45 


D. 1045 Fundus clear 


5.30 15°00 


7 oe aa A few minute exudates and 
lens striae 


8 9:45 15°71 Crystals in retinae 


(a) 
(b) 
5 | 
() 6 
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TABLE VIII. 


Variation in Serum Calcium in deposition of crystals after a single 
dose of Naphthalene. 


Rabbit 29, weight 1°6 kgm. Given 2°5 gm. naphthalene in 
15 c.c. paraffin. 


Time of bleeding | Serum calcium Ocular lesions 
| 


(1) 20 mins. before dose 11°45 mgm.% | Fundus clear 
(2) 2 hrs. 10 mins. after dose 12°64 
(3) 4hrs. 20 mins. ,,_,, 13°91 

(4) 6hrs. 50 mins. ,._,, 13°42 

(5) 24 hrs. 11.37 

Crystals seen in the retina 
on the 3rd day 


Results. (1) The development of retinal exudates, whether 
they are caused by naphthalene, or by naphthalene and glucose, 
is accompanied by a marked fall in serum calcium. (See Table I, 
Ia, I] and Fig 1). The fall begins at a variable time after the dose. 

(2) In comparison, the variation after a dose of naphthalene 
too small to cause a lesion, or after paraffin alone, is very slight, 
i.e., usually less than 1 mgm. (See Tables III a and b and Fig. II). 


(83) The process of deposition of crystals in the retina seems to 
be accompanied by the maintenance of a steady serum calcium of 
normal value. (See Tables VI, VII and VIII). 

(4) A preliminary attempt was made to ascertain the effect of © 
the administration of calcium gluconate together with naphthalene, 
in an amount calculated to neutralize the fall in calcium produced 
by the naphthalene. When the two substances were given 
together, the calcium gluconate did not prevent the retinal lesions 
nor a subsequent fall in serum calcium (see Table IVb). But on 
giving calcium gluconate two and a half hours after the 
naphthalene the fundus remained clear, and there was little 
change in the serum calcium (see Table IVa). In neither case 
was there a rise in serum calcium which was at all comparable 
with that produced by calcium gluconate alone (see Table V and 
Fig. III). It is hoped to repeat this experiment at a later date, on 
a larger number of animals). 

Conclusion. The process of retinal exudation is accompanied 
by a definite disturbance in the blood serum calcium. The 
significance of this can only be made clear by further experiments, 
but in view of the fact that a similar change occurs also in retinal 
exudation due to quinoline (see Section II), it is probably of 
some pathological importance. 
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Mgm. st nd 
Calcium ane’ doy 


3 4 
Hours ; Time 


Fic. I. Fallin serum calcium in retinal exudation after naphthalene (see Table 1). 


Mgm. 
Calcium 


i L 
4 § 
Hours Time 


Fic. II. Control experiments showing slight variation in serum calcium 
after (a) paraffin alone (28 and 37). (6) An inadequate dose of 
naphthalene (38 and 39) (See Tables III A and ITI B) 
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day 
15 
14 
\ 
XXXI 
XXX 
31 
j Before !! 
dose 
13 37 
38 
| 
" 
10 39 
Before 
dose 
9 
2 3 
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Mgm. IF day day 
Calcium 


i 
3 4 5 7 
_ Hours Time 


Fic. III. The variation in serum calcium after (a) calcium gluconate 
and naphthalene (42 and 43). (6) Calcium gluconate alone (34 and 35) 
: (See Tables IV and V) 


Section II 


~On the Metabolism of Naphthalene and the Action 
of its Derivatives 

Although naphthalene, being a double-ring compound is 
chemically a. very stable substance, one would not expect it to be 
absorbed into the body unchanged. In agreement with this view, 
there is evidence that naphthalene itself has no direct action on 
the lens. Ovio and Manca (1896—8) and Salffner (1904), agree 
that animal lenses will remain quite clear after prolonged immer- 
sion in an emulsion of naphthalene. Ovio and Manca also found 
that the introduction of naphthalene into the conjunctival sac of 
a frog had no effect on the lens, while Hess (1887) and Salffner 
obtained negative results from the injection of naphthalene in 
Olive oil into the anterior chamber. Klingmann (1897) reports the 
onset of irido-cyclitis and lens opacities after a similar experiment, 
but the ease with which sepsis might follow such an injection, is 
the probable explanation of these changes. 


Joy 17 
. 
16 
> 
15 
x 
4 
13 35 
Time 
; 42 
ior 
Before 
dose 
7 2 
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(a) The effects of Dosage with Substances other 
than Naphthalene 

Several observers have stated that commercial naphthalene is 
more certain to produce ocular changes than is the pure substance, 
thus suggesting that the effects might be due to some impurity. 
Certain derivatives of naphthalene have been used in dosing, in 
the hope of elucidating the metabolism of the latter substance. 
Thus Kolinski (1889) tried nitronaphthalene, @-naphthol and 
anthracene, and Salffner tried chloronaphthalene, naphthalene 
dichloride, naphthalene sulphonic acids (a and 8) and 
naphthaquinone without producing any ocular changes in rabbits. 
Salffner obtained a doubtful acceleration in the onset of lens 
changes by giving phthalic acid four or five days before a 
comparatively small dose of naphthalene. 

van der Hoeve reports the appearance of retinal exudates, and 
of slight lens lesions in eight days after a dose of 8-naphthol, a 
substance which has been known to cause retinal lesions in man. 
(Salffner 1904, van der Hoeve 1907). Igersheimer and Ruben 
(1910) deny that 8-naphthol will cause lens lesions, and state that 
in large doses it is very toxic. They also obtained negative results 
from a-naphthol; although in a few cases of naphthalene poisoning 
they detected a-naphthol in the serum, aqueous humour and 
vitreous. Takamura (1911) injected a solution of a-naphthol 
intravenously into a rabbit, and found that small yellow spots 
appeared on the retina. They did not, however, enlarge or 
become confluent after the manner of exudates due to naphthalene, 
and seemed to correspond histologically to vacuoles in the outer 
nuclear layer. There were no lens lesions. According to 
Kuwabara (1911), lenses exposed to 1/100 solutions ot a or B 
naphthalene sulphonic acids developed a definite opacity which 
he ascribed to the deleterious action of organic acids on the lens. 

Jess (1921) made the interesting observation that quinoline 
tartrate administered to a rabbit intravenously, by mouth or 
subcutaneously, in doses of 0°1—0°2 gm. per kgm. body weight 
caused white spots in the retina which closely resembled the 
exudates due to naphthalene. Further, with small repeated doses 
a deposition of crystals in the retina occurred, and in a few cases, 
slight lens opacities also appeared. In addition, both types of 
retinal change showed a close resemblance histologically to those 
due to naphthalene. Jess tried benzene and pyridine without 
result, and found that acridine, trypaflavin and argoflavin will 
form slight retinal lesions which can only be detected micro- 
scopically. Optochin, which contains a quinoline nucleus, 
caused no lesions in rabbits though apparently Schanz (1913) 
was able to produce them by intravenous injection of this 
substance. 
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Experimental. My own experiments may be recorded as 
follows :— 

(1) Several derivatives of naphthalene were administered to 
rabbits in order to see whether they would cause ocular lesions. 
The following substances gave negative results when given by 
mouth in aqueous suspension— a-naphthylamine hydrochloride, 
8-naphthylamine hydrochloride, naphthalene-l-sulphonic acid 
and naphthalene-2-sulphonic acid, each being tried in doses up to 
3°0 gm. in rabbits of about 1°7 kgm. weight. a-Naphthylamine 
hydrochloride and the 1-sulphonic acid were toxic and caused 
death after a dose of 3°0 gm. a-Naphthol and 8-naphthol given 
by mouth in suspension of liquid paraffin in doses up to 2°0 gm. 
also seemed to be entirely innocuous (cf. Bouchard, 1887, found 
the lethal dose of B-naphthol to be 3°8 gm. when given per os to 
a rabbit). 

Some interesting results were obtained with quinoline tartrate. 
In confirmation of Jess’s observation, doses of 0°2—0°3 gm. per 
kgm. body-weight gave rise to retinal lesions very like those due 
to naphthalene, but they remained in the form of discrete exudates 
and did not become confluent. The substance was administered 
subcutaneously, and in several cases the animal became collapsed 
immediately after the injection, with a very rapid heart-rate and 
respiration, but recovered entirely in about two hours. An 
estimation of the serum calcium showed that the development of 
retinal exudates was accompanied by a fall in serum calcium very 
like that occurring after naphthalene, which has been described in 
the previous section. The accompanying tables are a summary of 
the results obtained with quinoline. 


TABLE I. 


The Variation in Serum Calcium after inadequate doses of 
Quinoline Tartrate. 


Rabbit | Weight} Dose Time of bleeding Serum calcium | Ocular lesion 


mgm.% 
0°5 gm. | (1) before dose 1°33 
in 20c.c.| (2) 3h.30m. after ,, 12°06 
(3) 5h.30m. ,, ,, 12°41 None 


kgm. 
2°4 


0°7 gm. | (1) before dose 13°05 
in 30c.c.| (2) 2h.30. after 13°01 
(3) 5h.5m. 12°13 None 


0°9 gm. | (1) before dose 11°35 
in 36c.c.! (2) 1h.40m. after ,, 15:72 
water | (3)4h.35m. 11°86 


(4)6h.50m. ,, ,, | 10°88 | None 


» |Z 
per os 
15 23 
per os 
l5a 2°3 
per os 
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TABLE I—continued. 
Rabbit | Weight | Dose Time of bleeding Serum calcium | Ocular lesion 
26a 1°65 |0°6gm.| (1) 50m. before dose 12°03 
in 15c.c.| (2) 2h.20m. after ,, 12°36 
water | (3) 5h.20m. ,,_,, 12°36 
subcut.| (4) 7h.20m. ,,_ ,, 11°72 None 
27a 19 0'7 gm.| (1) 5m. before dose 11°88 
in 15c.c.| (2) 2h.10m. after ,, 12°25 
water | (3) 5h.50m. ,, ,, 11°08 
subcut.| (4) 7h.45m. ,, 10°72 None 


N.B.—All these animals remained healthy, except 27a which died three days 


later from pneumonia. 


injection, but recovered in a few hours. 


TABLE II. 


Both 26a and 27a showed collapse for 14 hours after 


The Variation in Serum Calcium after doses of Quinoline causing 


only slight retinal lesions. 


Rabbit | Weight| Dose Time of bleeding Serum calcium Lesions 
kgm. mgm.% 
2°25 |1°0gm.j (1) lh. before dose 11°00 
in 30c.c.| (2) 5h.6m. after ,, 11°49 
water | (3) 7h.15m. 11°46 A very few 
per os exudates 24 
hrs. later 
16 2'8 0°8 gm. | (1) before dose 13.38 
in 30c.c.| (2) 2h. after ,, 13°24 
water | (3) 4h.30m. ,, ,, 12:57 A very few 
per os small exu- 
dates 
16 2°8 1°0 gm. | (1) before dose 12°18 
(2 days in 30c.c.| (2) 2h:5m., after ,, 11°57 
later) water | (3) 4h.50m. ,,_,, 11°86 
per os | (4) 7h. ayia 11°89 No further 
exudates 
16 2°77. |0°8 gm. | (1) before dose 12°54 Fresh exu- 
(1 week in 25c.c.| (2) 3h.30m. after ,, 10°81 dates seen 
later) water in 34 hrs., 
subcut. (Further samiples lost) increased 
rapidly in 
| number 
14a _2'3.-—«| 07. gm. | (1) 45m. before dose 10 26 A few old exu- 
in 28c.c.| (2) 2h. after ,, 10°32 dates present 
water | (3) 3h.45m. ,, ,, 9°12 from pre- 
per os | (4)5h.50m. ,,_ ,, 9°67 vious dose of 
07 gm. No 
fresh exu- 
dates de- 
veloped 


N.B.—AIl these animals remained healthy. 


| The third experiment on Rabbit 16 was inserted for comparison. 


| 
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TABLE III. 


567 


The Variation in Se1um Calcium after doses of Quinoline 
causing retinal lesions. 


Rabbit | Weight} Dose Time of bleeding Serum calcium | Ocular lesions 
kg. mgm.% 
14 2°3 0'7 gm. (} before dose 13°14 Numerous ex- 
in 28c.c.| (2) 2h.30m. after ,, 12°07 udates in 4h. 
water | (3) 5h.30m. ,, ,, 10°54 after dose 
per os 
23 22 0°8 gm.! (1) 1h. before dose 14°75 A small num- 
in l6c.c.| (2) 2h.30m. after ,, 15°09 ber of exudates 
water | (3) 4h.10m. ,, ,, 15°01 after 
subcut. | (4) 5h.50m. ,, ,, 12°15 
24 19 0'7 gm. | (1) 45m. before dose 15°25 Numerous ex- 
in 16c.c.| (2) 2h.40m. after ,, 14°52 udates in 24 
water | (3) 4h.20m. _ ,, ,, 11°68 hrs. Condition 
subcut. | (4) 6h. sales 11°02 progressed 
rapidly 
32 2°65 |1°O0gm. | (1) 25m. before dose 12°59 Numerous ex- 
in 15c.c.| (2) 5h.35m. after ,, 10°85 udates in 3hrs. 
water Many conflu- 
subcut. ent in 5hrs. 
33 | 265 | 10 gm. | (1) 15m. before dose 13°18 Large number 
in 15c.c.| (2) 3h.45m. after ,, 12°66 of discrete ex- 
water | (3) 6h.5m. Ae 11°44 udates in 34 
subcut. hrs. 


N.B.—Animals 14 and 24 remained healthy subsequently, but 23 and 32 died 
two days iater, and 33 died three days later. 
collapse for about 14 hours after the injection, but then recovered 


TABLE IV. 


Control experiments. 


24, 32 and 33 showed temporary 


(a) Variation in Serum Calcium after Water alone. 


Rabbit | Weight | Dose Time of bleeding Serum calcium | Ocular lesions 
| kg. mgm.% 
26 | 20 18 c.c. | (1) 20m. before dose - 13°60 
subcut.| (2) 2h. after ,, 13°95 
(3) 4h.15m. ,, ,, 14°13 
(4) 7h.50m..,, 14°27 None 
27 1°85 | 30c.c. | (1) 5m. before dose 13°01 
per os | (2) 1h:55m. after ,, 12.88 
(3) 4h.30m. ,, 13°05 
(4) 7h.45m._ ,, 13°50 None 
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(6) Variation in Serum Calcium after Sodium Potassium Tartrate 
given subcutaneously. 


Rabbit | Weight Dose Time of bleeding — Ocular lesions 


0°40 gm. | (1) 25m. before dose 
(= 0°60 gm. | (2) 1h.10m. after ,, 

quinoline | (3) 3h.30m. ,,_,, 10°45 
tartrate) in | (4)6h.55m. ,,_,, 11°02 None 
14c.c. water 


0°80 gm. 1) 5m. before dose 12°31 
(2 1°20 gm_ | (2) 1h.40m after ,, 12°70 
quinoline | (3) 4h.25m. ,._,, 12°93 
tartrate) in | (4) 7h. 12°15 
14c.c. water} (5) 23h.20m. ,,___,, 11°82 None 


Conclusion. It can be seen from the above tables that the 
development of retinal exudates is accompanied by a marked fall 
in serum calcium (Table III,) whereas doses of quinoline tartrate 
which cause no lesions or only very slight ones cause a fall of 
about 1 mgm. only (Tables I and II). In control experiments on 
the effect of a subcutaneous injection of water or a soluble tartrate, 
the variation in calcium was not more than 0°6 mgm. (Table IV). 

(2) In addition, substances which might alter the reaction of 
the gut, and so affect the absorption of naphthalene, were tried 
alone, and with the latter substance. They were as follows :— 

(a) Sodium bicarbonate, given with naphthalene in equa! 
gram doses, did not prevent the appearance of retinal exudates. 

(b) Calcium lactate (which also causes a definite rise in 
blood-calcium), given with naphthalene in equal gram doses, 
appeared to facilitate the deposition of crystals rather than the 
formation of exudates. In one rabbit which developed crystals 
the subsequent administration of naphthalene alone in large doses 
did not cause any exudates to appear. Calcium lactate alone even 
in large and repeated doses will not cause intra-ocular changes. 
(Adams, 1929). 

(c) Sodium phosphate Na,PO,, and dihydrogen sodium 
phosphate, given in aqueous solution by mouth in daily repeated 
doses up to 50 and 60 gm. respectively, caused no fundus 
changes. 

(d) Glucose administered in equal gram doses with naphtha- 
lene always accelerated the appearance of retinal exudates and 
could be used as a sure means of producing them. As stated in 
Section I, glucose alone, even in very large doses, has no effect 
on the fundus. 


kg. mgm. % 
29 2°0 
36 3'1 
| | 
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Mgm. 
Calcium 


14 


Hours Time 


Fic. 1. The variation in serum calcium after inadequate 
doses of quinoline tartarate (see Table I). 


Mgm. 
Calcium 


dose 


3 6 8: 
Hours Time 


Fic. 2. The variation in serum calcium after doses of quinoline causing 
slight retinal lesions (see Table II). 
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Mgm. 
Calcium 


i 
3 8 
Hours Time 


Fic. 3. The fallin serum calcium after doses of quinoline causing 
numerous retinal exudates (see Table III). 


Mgm. 
Calcium IS day 


"829 


Hours Time 


Fic. 4. Control experiments showing slight ‘variation in serum calcium after 
(a) water (26 and 27). (b) Sodium potassium tartarate (36 and 29). 
(See Tables IV A and IV B) 


1S 
14 
13 
| 
10 
9 
| Before 
dose 
8 2 
and doy 
26 } 
14 
7 
12 
10 
2 3 4 5 7 
| 
| 
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(3) Oxalates were also tried, because of the probability that 
the crystalline deposits in the retina are calcium oxalate. 
(cf. Adams, 1980). 

(a) Oxalic acid.—Small repeated doses of oxalic acid, e.g., 
beginning with 0°1 gm. and increasing by 0°1 gm. each day did 
not cause ocular lesions, but sections of the kidney showed 
numerous crystals in the tubules, which resembled the retinal 
crystals after naphthalene both in appearance and in being 
doubly-refractive. In larger doses oxalic acid caused death from 
severe gastro-enteritis. 

(b) Sodium oxalate was found to be very toxic. A dose of 
_ 2:00 gm. by mouth caused violent gastro-enteritis in two hours, 
and death in 12 hours. 

(c) Potassium oxalate in repeated doses up to the equivalent 
of 1:0 gm. of oxalic acid, for three days, did not cause fundus 
changes, but when administered in a small dose with naphthalene 
it seemed to increase the effects of the latter. Thus, in one rabbit 
15 gm. naphthalene was without effect, but when this amount 
was given a week later with 0°78 gm. potassium oxalate large 
exudates and lens striae appeared within 24 hours. A second 
rabbit which received a single dose of 3 gm. naphthalene with 
0°78 gm. potassium oxalate (= 0°5 oxalic acid), rapidly developed 
marked conjunctival oedema, retinal exudates, and complete 
cataract in a few days. 

Conclusion. In the case of all substances administered with 
naphthalene it is difficult to design a real control experiment, but 
it would appear that glucose undoubtedly accelerates the effects of 
napthalene, while potassium oxalate also does so but possibly in 
some different way. Calcium lactate probably favours the 
deposition of crystals by helping to maintain a normal blood 
calcium. 


(b) The Excretory Products of Naphthalene 


Several attempts have been made to trace the metabolism of 
naphthalene by means of colour tests on the serum and urine. 
Thus, Penzoldt (1886) and Lesnik (1888) described the develop- 
ment of a dark green colour on the addition of concentrated H, SO, 
to naphthalene urine. According to Penzoldt this was due to the 
presence of f-naphthaquinone while Lesnik ascribed it to 
a-naphtholglycuronic acid and actually isolated the latter 
substance from human naphthalene urine. 

Edlefsen (1904) described several tests and considered that in 
man, naphthalene was excreted chiefly in the form of 8-naphthol- 
glycuronic acid and fB-naphthaquinone. The former substance 
was held responsible for the development of a cherry-red colour 
on the addition of a few drops of glacial acetic acid and of sodium 
nitrite to 8—10 c.c. of urine. 


4 
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Igersheimer and Ruben (1919) obtained a positive diazo- 
reaction for a phenol in the serum and urine of a rabbit after 
naphthalene. From the spectroscopic absorption band they 
concluded that it was due to anaphthol. The serum showed a 
positive reaction in 2—3 hours after a dose of 2 gm. naphtha- 
lene per kgm. body weight, while excretion began in three hours 
and continued for four days. Ocular lesions did not appear in 
these cases in which the serum gave a negative reaction, but 
Igersheimer and Ruben considered that some derivative of naptha- 
lene, other than a-naphthol was the factor responsible for their 
development. Edlefsen’s test was positive in the urine and 
occasionally in the serum also. They were unable to confirm 
Salffner’s observation (1904) that blood taken from a naphthalin- 
ized rabbit would cause retinal exudates to appear within 12 hours 
of its injection into the ear-vein of a normal rabbit. 

Lindberg (1921) also used the diazo-reaction to follow the 
course of naphthol into the foetus after the administration of 
naphthalene to a pregnant rabbit. After a relatively large dose of 
5 gm. the serum was positive in two hours, gave a maximum 
reaction in 3—4 hours, and remained positive for 20 hours, while 
the reaction in the urine was very strong. The embryonic serum 
was positive if the mother’s blood was also positive, while the 
amniotic fluid was positive in the latter days of pregnancy. The 
aqueous humour was positive in a few cases only in the third 
paracentesis. 

Experimental. A certain amount of information concerning the 
metabolism of naphthalene in rabbits was obtained by repeating 
these and certain other colour tests and tracing their distribution in 
the serum and in differently-extracted portionsof naphthaleneurine. 

Examination of naphthalene urine. By keeping rabbits in a | 
metabolism cage the urine could be collected without contamina- 
tion during the period of dosage with naphthalene. Soon after 
the latter was commenced, it was noticed that the upper layers of 
the urine became dark brown as though some kind of oxidation 
was taking place in the air. Later, the whole of the urine passed 
was brown. Tests for sugar, bile and blood (except in one severe 
case) were negative. Albumen usually appeared on the third or 
fourth day. Microscopically, large epithelial cells, but no tubular 
casts were seen, and red cells were very rarely present. 

A large amount of urine was fractionated as follows :— 

(1) It was tested unchanged, and’ then extracted repeaiedly 
with ether till the ether extract was no longer yellow and gave a 
negative test with ferric chloride. (2) The ether extract was 
evaporated down to a small volume in a vacuum dessicator. (3) 
Part of the urine remaining after ether extraction was treated with 
an equal volume of water and distilled, while the rest was acidified 
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with HCI. (1 c.c. of 10-N.HCI. to each 50 c.c. of urine), hydrolysed 
for several hours, and then distilled. (4) The residue after hydro- 
lysis and distillation was neutralized with Na,CO,, tested and 


re-extracted with ether. 
The results of analysis are shown in the table. The colour tests 
employed were the following :— 
(1) Diazo-test. 


acid after the manner described by Lindberg (1924). 


The reagent was prepared from sulphanilic 


The test 


proved remarkably sensitive, being positive down to 0°05 mgm. of 


a-naphthol and to 0°1—0°2 mgm. of B-naphthoi. 


It also enabled 


one to detect minute amounts of a-naphthol, e.g., 0°2 mgm. which 
had been added to normal serum. 


TABLE I. 


Analysis of “ Naphthalene” Urine. 


Fraction 
of Urine 


Colour of 
Fraction 


Tests 


Iodine 
and 
NaOH 


Diazo!| FeCl, 


Pen- 
zoldt 


Edlefsen 
HAc HCl 


Other 
tests 


(1) Unchan- 
ged urine 


(2) Ether 
extract 


(3) Urine 
after ether, 
extraction 


(4) Distill- 
ate from (3) 


(5) Distill- 
ate after 
acid hydro- 
lysis of (3) 


(6) Neutral 
residual 
urine 

(7) Ether 
extract of 
(6) 


(8) Residue 
from (7) 


Dark 
brown 


Yellow- 
brown 


Dark 
brown 


Clear,with 
a few col- 
ourless 
crystals 


Pale yel- 
low, with 
pink*® cry- 
stals on ev- 
aporation 
Reddish- 

brown 


Yellow- 
brown 


Reddish- 
brown 


strong 


+ 
mauve 
faded 
rapidly 


+ 


+ + 


(1) Glycuronic 
acid test nega- 
tive 

(2) Red on boil- 
ing with HCl. 


Glycuronic acid 
test negative 


(1) Benedict 
negative 

(2) Glycuronic 
acid test nega- 
tive 

(1) Glycuronic 
acid test posi- 
tive 

(2) Benedict, 
reduced on 
standing 

(3) Green with 


Na,CO, 


+, positive. —, negative. 


O, not done. 


*N.B.—Crystals resembled a-Naphthol. 


| 
= 
| 
yellow- | 
green | 
ppt. | 
green 
then | 
| 
rapidly 
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The test was positive in rabbit urine within half-an-hour of a 
dose of naphthalene (of about 1 gm. per kgm. body weight). The 
corresponding serum was not always positive, i.e., it was positive 
with doses of 3°5 gm. or more, but might be negative with smaller 
doses. It appeared in about two and a half hours, usually before 
the intra-ocular changes. The concentration in the serum was 
exceedingly small in comparison with that in the urine, in which 
it seemed to increase on standing. 

(2) Ferric chloride test. An aqueous solution of ferric chloride 
is known to give a purple colour and precipitate with a-naphthol, 
and a green colour followed by a yellow-green precipitate with 
8-naphthol. It was found that the sensitivity of these reactions 
was as great as that of the diazo-reaction and they could therefore 
be used to confirm the latter. The solution to be tested was 
extracted with an equal volume of ether, the ether extract was 
evaporated to dryness on a water-bath, the’ residue was taken up 
in a little water and tested with ferric chloride. 

(3) Test with iodine and sodium hydroxide. A solution of 
iodine in potassum iodide, together with an excess of sodium 
hydroxide, gives a cloudy violet colour with a solution of 
a-naphthol, while with @-naphthol the solution turns clear and 
colourless. This test was employed as an additional test for 
naphthols. 

(4) Penzoldt’s test was performed as a “ ring ’’ test by adding 
concentrated H,SO, to urine. 

(5) Edlefsen’ s test. As described previously, the addition of 
glacial acetic acid and of NaNO, to naphthalene urine, results in 
a cherry-red colour. According to Edlefsen, the use of HCl 
instead of acetic, results in a yellow colour, while with solutions of 
8-naphthol the reactions with the two acids are reversed. These 
tests were confirmed, and it was also found that somagntnel is 
negative with both. 

None of these tests excepting the diazo-test was positive in the 
serum after naphthalene, although several times an animal was 
bled to death under an anaesthetic in order to obtain large 
quantities of serum for testing. 

In rabbits dosed with a- or @-naphthol, the diazo-test was 
positive in the urine after the first half-hour; but after doses up to 
2°0 gm. by mouth, the serum was negative in every instance, 
although it was examined at frequent intervals. 

Control tests on normal rabbit urine were negative throughout. 

Conclusions. Although it is not justifiable to attempt to 
identify the end-products of the metabolism of naphthalene 

PRs isolating them from the urine, yet the tests described give 
aluable indication as to what they may be. 
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The distribution of the diazo-, iodine and ferric chloride tests 
suggests that a-naphthol is present in the urine, and that a 
further amount is liberated by acid hydrolysis. The latter process 
liberates glycuronic acid and a certain amount of B-naphthol. It 
is, therefore, reasonable to suggest that in the rabbit as in other 
animals, naphthalene is excreted chiefly as a-naphthol, and as a- 
and 8-naphtholglycuronic acids. Possibly one of the latter two 
substances is responsible for Edlefsen’s test, as he himself 
suggested, since it is only positive in unhydrolysed. urine. 
Penzoldt’s test has been ascribed both to 8-naphthaquinone and 
to a-naphtholglycuronic acid, but as it is still positive after 
prolonged hydrolysis, it is unlikely that it is due to either of these 
substances. 

These metabolic products must be borne in mind when one 
attempts to attribute the pathological effects of naphthalene to 
causes of a more physiological type. Yet, so far, no chemical 
toxin has been found and apart from the diazo-test there has been 
no indication as to what derivative of naphthalene is in the 
circulation. By finding an occasional positive Edlefsen test in 
the serum, Igersheimer and Ruben suggested that a-or B-napthol- 
glycuronic acids were present there. In this connection 
it is interesting to note that B-naphtholglycuronic acid is 
known to form a soluble calcium salt which is easily soluble in 
water, and which would, therefore, provide a ready means of 
excretion. 

Summary. The absence of any definite conclusion at this stage 
of the investigation is due to the necessity for following up so 
many different aspects of the problem. It is hoped that further 
work will bridge the gaps between them and will provide an 
adequate explanation of the action of naphthalene. There may be 
some significance in the fact that the development of retinal 
exudates is accompanied by a fall in serum-calcium whether they 
are due to naphthalene or to quinoline. 

In conclusion, my thanks are due to Sir John Parsons and to 
Prof. Drummond for their unfailing interest and advice, and to 
Prof. Lovatt Evans for the privilege of working in his department. 
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RECTAL NARCOSIS IN OPHTHALMIC 
SURGERY 


BY 


O. GAYER MORGAN AND J]. M. LEES 
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THE question of anaesthesia in ophthalmic surgery is of extreme 
importance, and although in the majority of operations a local 
anaesthetic is the one of choice, there is a large proportion of cases 
in which some other anaesthetic is unavoidable. 

For some cases one wishes to find a drug which will cause 
analgesia or anaesthesia, while at the same time the co-operation 
of the patient is retained; in others a more complete 
anaesthesia with a _ negligible risk of toxic effects or 
subsequent complications. With the present available material 
none gives complete satisfaction in all cases. In nervous 
individuals where a local anaesthetic is required, the large doses 
of morphia necessary are a frequent source of post-operative 
nausea or vomiting. In children where the operation is often 
prolonged, the anaesthetic is difficult to give unless the adminis- 
trator is highly skilled in the use of the Shipway or intratracheal 
methods, and the mask and administration in other cases worries 
the operator and tends to make him hurry over his work. In the 
elderly where the presence of sepsis or inflammation demands 
complete narcosis, chronic bronchitis and emphysema are 
frequently present, and give rise to post-anaesthetic pulmonary 
complications. Chloroform is probably the most satisfactory, but 
it is statistically the most ill favoured. Ether is safer, but the 
apparatus needs more space, and the excessively deep breathing 
and congestion of the tissues aggravate the difficulties of 
the operator. 

It was, therefore, when looking for a better method that we tried 
the use of rectal narcosis with avertin. Within certain limits it 
does wholly fulfil all the requirements demanded for its purpose. 
In minimal dosage it allays fear and renders tolerable a certain 
amount of pain without the loss by the operator of the co-operation 
of the patient. In larger doses it either suffices with a local 
anaesthetic for operations hitherto requiring general anaesthesia, 


or by reason of its narcotic effect reduces the amount of anaesthetic - 


required to a minimum. It is simple to give and requires no 
elaborate apparatus, only a little care in preparation. It has no 
after-effects at all, the patient having universally constant total 
amnesia for the operation, in spite of some degree of apparent 
consciousness, and waking later after a refreshing sia It 
reduces the degree of psychic shock to a minimum. 
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Avertin is tribromethyl alcohol, which forms with distilled 
water a relatively stable solution of about three per cent. at a 
temperature about 35°/40°C. If it be heated beyond such a 
point it decomposes, hydrobromic acid is split off and 
dibromacetaldehyde is produced. It is supplied either as a 
powder or as used by us dissolved in amylene hydrate. 

Dosage.—The dosage we found to be a matter of a certain 
amount of experience in order to obtain a uniform and maximum 
benefit from the narcotic effect. It is calculated at the rate of grams 
per kilo. of body weight, and in practice this worked out at between 
0°06 and 0°09 grams per kilo- As might be expected the highly 
excitable, or the bull-necked individual required a larger dose than 
the phlegmatic or spare subject. 

The relative effects of the different doses may be considered as 
below :— 

0°06. A minimum basal effect. All co-ordinated movements are 
retained to a greater or lesser degree. Ocular movements can be 
elicited by persistent command. The removal from the ward for 
operation, the preliminary washing, and instillation of cocaine 
create no reaction, and seem to be regarded in much the same 
light as the movements and commands of one’s barber. 
Conversation may occur with quite logical trains of thought and 
expressions of desire to assist the surgeon. 

0°07/0°08. These doses are taken together as it is here that 
temperamental differences, relatively high body weight, height 
ratios, sex, and age, all have a fairly profound effect upon the 
degree of narcosis obtained. As a rule the patient is brought to 
the table quite anaesthetized, some palpable movements may occur 
on the application of cold stimuli, such as the washout or cocaine 
drops, but the patient soon settles down again. In operations not 
involving any stimulation of areas other than those anaesthetized 
by the cocaine, no further reaction may occur; where, as in 
enucleation, further areas are stimulated, movements and even 
low cries of apparent pain may be produced, which are, however, 
readily controlled, and in no case does anything but a complete 
state of amnesia for the whole operation exist upon a return of 
consciousness. 

0°09. This was used as our upper limit on nearly all occasions 
upon fairly fit patients where a considerable amount of sensory 

- stimulation might be expected. It was very successful in opera- 
tions such as the extirpation of lacrimal sacs, and plastic operations 
around the eye, enucleations, etc. 

Here, although complete narcosis was never sought or indeed 
obtained, yet in the majority of cases no added local anaesthetic 

was used, and yet no external sign of pain or other reaction was 
visible. 
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On two occasions small quantities of C. and E. were used in 
addition, not so much for the actual need for anaesthesia, but 
because of our inexperience of the amnesia and lack of shock 
following operation in the apparently conscious. In one case of a 
Norwegian leper a dose of 0075 grams per kilo had been given, 
and an iridectomy performed upon one eye, the patient lying 
apparently anaesthetized throughout. His other eye was to be 
excised, being blind and painful. A preliminary washout had 
taken place, when the patient suddenly produced the handkerchief 
which he had been holding in his hand, blew his nose, and asked 
if he was doing everything to help. He was duly given C. and E. 
and the excision proceeded with. Later investigation showed that 
he remembered nothing of the incident, or indeed of anything 
after the introduction of the rectal tube. __ 

As regards the other forms of anaesthesia combined with 
avertin, one of us (J.M.L.) has had satisfactory experience of the 
use of gas and oxygen by the intratracheal route on avertinized 
patients. 

Administration.—The procedure followed throughout has been 
that suggested by Messrs. Bayer in their clearly expressed hand- 
book. As a routine matter the patient is given a bowel washout 
by enema at an early hour in the morning, though in cases of 
emergency this has been omitted with no lack of success. 

One hour before the scheduled time of the operation 0°25 gr. of 
morphia with 0°01 gr. of atropine are given. (The morphia 
can be reduced to 0°125 gr. or omitted altogether. Reference : 
Young, Lancet, May, 1930). 

Half an hour before the operation the calculated amount of 
avertin is given by rectal tube, at a temperature not exceeding 
40°C. This adherence to temperature is further enforced by the 
testing of the solution of the avertin by the addition of 2 drops 
of 1 in 1,000 congo red solution to 5 c.c. of the avertin immediately 
before use. If any decomposition has occurred, a blue colouration 
will take place, and any use of the solution in this condition will 
undoubtedly lead to marked colitis. 

The administration of the avertin should take some five or ten 
minutes, but it is to be noted that the absorption of the drug is so 
rapid that no extra dose can be given in the event of a return of the 
first dose by the patient. In such a case the use of avertin must 
stop for at least four hours. 

After the administration the patient falls into a deep sleep and 
this is greatly hastened by the exclusion of all extraneous noise. 
Though most of our cases were started in the open ward after 
merely screening and plugging the ears with wet cotton wool, sleep 
usually occurred in about ten minutes from the starting of the. 
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administration. The requisite degree of narcosis does not take 
place for 25—30 minutes. 

Operation.—The usual period of narcosis in patients who 
received 0°075 and upwards as a dose, is-about 1}—2 hours. The 
colour of the skin is often a little cyanosed, and care must be taken 
to see that the jaw is kept forward all the time to prevent any 
danger of asphyxia. The corneal reflex is lost early, but the pupil 
remains small. 

The commencement of any additional anaesthesia is exception- 
ally smooth, and can be kept within fine limits. 

Post-operative events.—The patients awake after a period of 
about 2—3 hours to fall again almost at once into a deep and 
natural sleep in which they are quite analgesic, and this obviates 
any need for giving the common opium derivatives. When they 
awake after this sleep they show an absolute and complete 
amnesia for all the events subsequent to the giving of the avertin. 
This has happened in every case, and is one of the most valuable 
features of the drug. 

Secondary effects.—Cyanosis.—It is an undoubted fact that the 
respiratory centre is affected by use of avertin. In the normal way 
the respirations are shallow from the start, while the rate of 
respiration is a little increased. Where an additional anaesthetic 
is required, if chloroform be used instead_of ether or nitrous oxide 
gas, then the resulting depth of cyanosis is rather startling, 
although no other signs of anoxaemia appear other than the plum 
colour of the exposed areas of the skin. These observations may be 
misleading as all our patients had had morphia, a drug whose 
depressing action on the respiration and circulation is well known ; 
and some observers have noted that if this be omitted, the 
cyanosis is not noticeable, and no symptoms of depression occur. 
Although there is no specific antidote to an overdose of avertin, 
and a death under these circumstances from respiratory failure is 
almost inevitable, CO, is suggested as a stimulant in those cases 
where one is at all doubtful as to the degree of depth of narcosis 
obtained, and as being superior to such as camphor, or strychnine, 
though drugs which have the effect of raising the blood pressure 
may be of some slight use. 

Fall of blood pressure.—Much is made in the literature of the 
danger of the fall of blood pressure after the administration of 
avertin. Whilst there is an average fall of 20—35 mm. Hg before 
and after operation, yet we are convinced that it is of little 
importance as a whole. 

In cases where blood pressure was taken on admission and 
several days before the use of avertin, we found that the actual fall 
was only one of 10—20 mm. Hg, if as much. The expectation of 
operation caused a pre-operative rise of an additional amount, and 
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this is responsible for the apparently very considerable fall under 
avertin. The pulse was never altered to any degree even after 
manipulation had taken place under local anaesthetic which had 
been sufficient to cause movements or outcry. 

Venous congestion.—In cases of extirpation of the lacrimal sac, 
it was found that venous congestion did undoubtedly cause some 
very slight difficulty, in that oozing tended to make it necessary 
for an assistant to be very faithful in mopping the blood away, 
and that a slight increase in the clotting time did occur. In 
enucleation of the eye it was not found that any additional bleeding 
took place, or that anything beyond pressure was required to 
control this. 

Colitis—In our series of cases no attack of colitis occurred. It 
is suggested that this is always directly due to some decomposi- 
tion of the avertin, and could have been avoided. 

The ward sister has always conducted the congo red test 
herself, as well as superintending the administration of the 
avertin, and in no case has anything untoward happened. The 
presence of haemorrhoids causes no extra difficulty, though 
perhaps it were well to reiterate that under no cirucmstances should 
the dose of avertin be repeated, because it is thought that all, or 
nearly all the fluid has been returned. 

Contra-indications.—The main contra-indications to the use of 
avertin have been the presence of any serious degree of nephritis 
as indicated either by the quantity of albumen in the urine, or by 
any previous history, and any severe disturbances of the liver. 

Age.—We have never used it on patients younger than 16 years 
of age, but on the other hand the upper limit has been 87 years, 
‘the majority being over 65 years. 

Sir Francis Shipway, however, quotes a series of severe opera- 
tions in children which have been eminently successful. He has 
given doses up to 0°1 gr. in children of 5—6 years of age without 
seeing any symptom which caused the least anxiety. 

(Reference: Brit. Jl. of Anaesthesia. April, 1930). 

Sepsis.—In cases of severe toxaemia and in septic cases where 
one would necessarily be worried as to the result of giving a 
general anaesthetic, avertin has never caused the least anxiety 
from the point of view of increasing the toxicity of the patient. 

Types of cases.—Altogether more than 50 cases have been dealt 
with under avertin anaesthesia including cataract extraction, acute 
glaucoma, excision, evisceration, acute dacryocystitis, removal of 
the lacrimal sac in chronic dacryocystitis, and some cases of minor 
and major plastic operations on the eye lids. 

In cataract extraction the anaesthesia was perfectly satisfactory 
and the long sleep and slow recovery afterwards, were of material 
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benefit. The dose given was 0°07 or 0°08 and consequently a stitch 
in the superior rectus muscle was used to depress the globe. 

In highly nervous patients this is an ideal method, but in our 
opinion no artificial fixation of the globe is so satisfactory as the 
continuous control by the patient when he looks well down 
towards his feet. 

The cases of acute glaucoma were very successful. This 
operation is usually made much more difficult by the added 
congestion of the ether anaesthesia. With avertin anaesthesia the 
patient is quiet, respirations shallow, and the eye in the best 
possible condition for a successful section, and iridectomy. 

In conclusion we consider that avertin anaesthesia well merits a 
trial in ophthalmic surgery. Naturally, before using it, a 
thorough familiarity with the method of administration given in 
the Bayer hand-book and in the other communications on the 
subject by anaesthetists who have tried it extensively is necessary, 
but from our experience and that of others, we can conclude that it 
is not a dangerous drug when given with care, and we think that 
most of the contra-indications and difficulties have been mentioned 
in this paper. 


A CASE OF MIKULICZ’ DISEASE 
BY 


H. B. OWEN AND Rk. S. F. HENNESSEY 


UGANDA 


An African, aged between 50 and 60 years, was admitted to Mulago 
Hospital, Kampala, Uganda, on February 10, 1930. 

The accompanying photographs give a good idea of the 
appearance presented by the patient on admission. There were 
enormous swellings in both orbits, and bulging of the lids, 
greater above than below. On the right side was a firm movable 
mass, occupying the upper region of the orbit in front of the 
eyeball, evidently a greatly enlarged lacrymal gland. Below this 
was a similar smaller growth springing from the palpebral 
conjunctiva. Occupying the lower region of the orbit was a mass 
of moderate size originating in the palpebral conjunctiva of the 
lower lid. On the left side was a similar condition, but the 
lacrymal gland showed greater enlargement, and the palpebral 
conjunctiva of the upper lid was the seat of a much more profuse 
growth with oedema of overlying skin and ulceration of the 
conjunctival portion of the lid margin. In the lower region of 
the orbit was a comparatively small mass again taking its origin 
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from the palpebral conjunctiva. In the left eye the bulbar 
conjunctiva showed extensive general invasion by growth, while 
in the right it was but slightly affected near the fornices. Ocular 
movements were limited for this reason, the limitation being slight 
on the right side and marked on the left. A divergent squint was 
present on the left side and was presumably due to the same 
mechanical cause. Except that senile lenticular opacities were 
present the internal structures of the eyes were normal. While 
the parotid glands were not enlarged, the submaxillary and 
sublingual salivary glands showed very considerable firm, nodular 
enlargement. There were a number of small, firm, nodular 
swellings in the lips and cheeks adherent to the mucous membrane 
and derived from the buccal glands. The hard palate showed a 
similar condition, though the swellings were smoother and 
smaller. The tongue was not affected. The cervical and axillary 
glands were markedly enlarged, being firm, discrete, and movable. 
The remaining superficial lymphatic glands were not affected. 
X-ray examination showed no evidence of enlargement of 
bronchial glands, nor could any change in the abdominal groups 
be detected by palpation. The spleen was just palpable, an 
observation of no real significance in this country. The tonsils 
were enlarged, but there was no sign of nasal obstruction. Dental 
caries was not present, though pyorrhoea was well marked; the 
latter, however, is almost universal among elderly natives. No 
bony tumours were present. Petechial haemorrhages were not 
observed at any time, though it must be confessed that small 
petechiae might easily escape observation in a dark skin. The 
patient stated that the condition began early in 1929 in the upper 
part of the left orbit, followed shortly afterwards by changes in 
the upper lid and lower part of the orbit. The condition on the 
right side commenced in a similar manner six months after the 
left, and developed in the same way. Approximately at the same 
time the submaxillary, sublingual, cervical, and axillary glands 
began to enlarge. The condition has been slowly progressive. The 
patient was very vague as to the onset of the swellings of the lips 
and cheeks, and believed them to be of recent origin. No 
complaint was made of loss of lacrymal secretion, though the 
mouth was thought to be drier than it used to be. The general 
health was certainly as good as one expects of the average native 
peasant of advancing years. There was no history of any other 
members of the family being affected in the same wav. Evidences 
of syphilis were absent, and the Sachs-Georgi test was negative. 
On examination of the heart, slight hypertrophy of the left 
ventricle and a faint aortic regurgitant murmur were noted. 
Blood pressure 134/68. Examination of the lungs showed general 
harshness of the breath-sounds, these being weaker at the right 
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base than at the left. The patient also was the subject of 
ankylostomiasis, though he showed no definite symptoms of the 
disease. Elimination of ankylostomes by carbon tetrachloride 
produced no appreciable effect either on the general health or the 
red cell count. Ten days after admission an attack of bronchitis 
occurred and lasted about a fortnight. 

Operative treatment was obviously indicated, as the patient was 
quite unable to open his right eye except by lifting the lid with 
his finger, while even thus the left lid could not be raised 
sufficiently to use the eye. On account of bronchitis operation 
was delayed until March 1, when the enlarged lacrymal gland and 
the lower orbital mass of the right side were removed under a 
general anaesthetic. The former shelled out easily, while the 
latter was firmly adherent to the palpebral conjunctiva, and also 
less firmly to the surrounding orbital tissue. An axillary gland 
was excised for microscopic examination at the same time. On 
March 21 a second operation was performed on the left side. The 
first part was carried out somewhat like excision of the tarsus for 
trachoma, and the large mass of growth springing from the upper 
palpebral conjunctiva was excised. The conjunctiva of the fornix, 
here still much thickened by growth, was sutured to the lid margin. 
This being completed, the enlarged lacrymal gland was removed, 
shelling out easily as on the former occasion. 

During the first part of the operation the skin of the lower part 
of the upper lid was observed to be thin and friable, and a small 
portion subsequently sloughed. Later, clippings of skin from 
the thigh were grafted on to the denuded area, and after three 
repetitions due to failure of some of the grafts the whole area 
skinned over. The new skin, however, did not develop a normal 
healthy appearance, being disposed to remain thin and to wrinkle 
and crack. That even partial success was achieved was somewhat 
surprising as the grafts were placed on what appeared to be 
lvmphomatous tissue. This removal of the main masses had the 
effect desired, and the eyes could be opened by muscular effort. 
The removal had no effect on the size of the remaining tumours, 
causing neither increase nor diminution in size. Further, no 
apparent diminution of lacrymal secretion ensued. In the hope 
that arsenic might be of use a course of six injections of 
neotreparsenan was begun on April 14, intervals of a week being 
allowed between injections. The first injection was 0°3 gramme, 
the second 0°45 gramme, the next three 0°6 gramme and the last 
09 gramme. When the patient left hospital at the conclusion of 
this course, a little over 14 weeks after admission, there was no 
appreciable change in the size of the tumours or enlarged 
Ivmphatic glands, there was no evidence of local recurrence at the 
sites of excision and the general health was unchanged. 
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BLoop COUNTS 


11.2.30... 15.3.30 29.3.30. 19.4.30 8.5.30 


Total Reds 4,040,000 3,287,500 3,525,000 3,687,500 4,262,500 


Total Whites ... 11,000 22,480 17,784 16,536 20,280 


Diff. Count ; 
Polymorphonuclears 1,760 5,620 5,690 4,465 5,070 
Monocytes... - ... 220 225 405 
Eosinophiles 225 1,819 203 
Lymphocytes ..- 8,580 16,410 11,560 10,252 14,602 
Mast Cells... EO 534 


N.B.—The actual figures in the differential leucocyte counts were 
compiled from total leucocyte counts and percentage differential counts. 


The tumours excised from the palpebral conjunctiva and the 
lacrymal gland, as well as the enlarged lymphatic gland from 
the axilla, were examined. Naked-eye inspection showed firm, 
elastic whitish growths, with no signs of interstitial haemorrhage. 
No tissue corresponding to that of the original lacrymal gland 
could be distinguished microscopically. The upper orbital 
tumour, although non-capsulated, appeared to have had no 
tendencies towards invasion of adjacent tissue. The lower tumour 
seemed also to have acquired only a few fibrous adhesions by 
which it had been attached to the surrounding tissue. 

Microscopically, no traces of the original lacrymal glands 
could be discovered in the sections, the tumours consisting of a 
dense mass of lymphoid cells with an occasional cell of endothelial 
type, the whole imbedded in a fine stroma. Neither giant-cells nor 
eosinophile cells were present. The tissue was poorly supplied 
with blood-vessels. No tendency towards fibrosis was present, 
and in the lymph gland the original fibrous trabeculae had 
practically disappeared. No distinction between cells causing the 
enlargement of the lymph giand and the original lymphoid cells 
could be discovered. The microscopical appearance of the sections 
from all three situations did not vary. 

During the period of observation, the blood-picture remained 
fairly constant with regard to a point which would seem to bear 
some relation to a disease involving an increase in the total 
lymphoid tissue of the body, namely, the number of lymphocytes. 
Five differential leucocyte counts were made during the three 
months of observation. The lowest number of lymphocytes 
recorded was 8,580 out of 11,000 leucocytes, while the average 
lymphocyte and leucocyte counts were 12,280 and 17,616 
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respectively. The blood showed slight anaemia, the lowest count 
recorded being 3,287,000, with an average of 3,760,000. The 

colour index when the patient first entered hospital was 0°75. The 

case can be shortly stated as that of an elderly individual in whom 

symmetrical lymphomatous growths appeared, affecting both 

true lymphatic glands and other glands not remarkable for their 

content of lymphoid cells, together with a leucocytosis due to a 

great increase in the number of lymphoid cells in the blood. All 

glands invaded by these lymphomata were above the level of the 

umbilicus. 

It is difficult to classify this case with precision under any one 
of the headings proposed by von Brunn. Cases of Mikulicz’ 
disease presenting alterations in the blood are divided by him into 
two groups, those with severe anaemia, lymphatic pseudo- 
leukaemia and aplasia of the bone-marrow, and those with a 
frank leukaemia. The case described above cannot with certainty 
be assigned to either of these groups, but it is, of course, 
impossible to say whether the condition, at present apparently 
benign, may or may not take on malignant (i.e., leukaemic) 
characteristics. Some cases, such as that reported by Stock, have. 
only developed the typical leukaemic blood-picture late in the 
disease. In the classification suggested by Howard cases are 
divided into three groups, (i) Mikulicz’ disease proper, without 
alteration in the blood or enlargement of lymphatic glands, (ii) 
pseudo-leukaemia, i.e., Mikulicz’ disease plus involvement of 
lymphatic glands and often of the spleen, but with no increase in 
the number of leucocytes in the blood, and (iii) leukaemia. 

Is the blood-picture sufficiently characteristic to justify a 
diagnosis of leukaemia? Quite frankly, we do not know. It 
would seem that time alone can show whether the case described 
above is to be placed among the leukaemias or whether it is to 
form one of a group differing markedly from those cases of 
Mikulicz’ disease which have been hitherto reported. 

Our information is principally derived from Thursfield’s® 
review of the literature. It would have been desirable to refer to, 
the original accounts which he quotes but such a course is 
impossible in Uganda. We can therefore do little more than 
report our observations, in the hope that they may be of some 
value as an addition to cases already recorded. We are indebted 
to the Director of Medical and Sanitary Services, Uganda, for 
permission to publish, and to Dr. Schofield of the Church 
Missionary Society for the photographs of the case. 


1. Quart. Jl. of Med., Vol. VII, p. 237, 1913/14. 
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A CASE OF EPITHELIOMA OF THE 
MEIBOMIAN GLANDS 


BY 


Dr. DUMITRU LAZARESCU, EUGENIA LAZARESCU 
and EUGENE IONESCU 


IASSY, ROUMANIA 


FROM THE OPHTHALMOLOGICAL CLINIC AT IASSY: 
DIRECTOR, PROFESSOR DR. ELENA PUSCARIU 


STATISTICAL research in the records of the Ophthalmological 
Clinic of Iassy shows that during thirteen years, from 1916 to 
1930, with the exception of the year 1917 when the clinic was 
transformed into a war hospital, there were present 69 cases of 
cancer of the visual apparatus. The total number of beds available 
in the ophthalmological clinic has been 32. 

During the years 1919 to 1929, inclusive, the number of cases 
of cancer in the region of the eye, was 58, which, in a total 
number of 22,288 consultations, represents an average of 0°238 
per cent., and on a total of 4,866 in-patients, an average of 1°08 
per cent. 

Of the 53 cases of cancer of the visual apparatus, 25 were 
localized on the lids, representing an average of 47°16 per cent. 

Among these cases only one neoplasm was found developed in 
the Meibomian glands, which demonstrates the rarity of cancer 
of the Meibomian glands. Morax, in 1926, when publishing his 
work ‘‘ Cancer de l’appareil visuel,’’ surveyed the literature and 
found 28 of these cases recorded, to which must be added those 
published recently by Glavan (Med. Sanitary Rev. 1926), and by 
Shoji (Arch. d Ophthal. 1929). Shoji gave references to cases by 
Komoto (1919, Inatomi (1920), Yataka (1920), Akiya (1920), 
Masuda (1922), Shioda (1924), Matsumoto (1925), and Kitabori 
(1927) ; these are all recorded in Japanese literature and none was 
included by Morax in his bibliography. Shoji does not refer to 
the work of Morax, by far the most complete work on malignant 
disease of the visual apparatus that has yet appeared. 

Addition of these cases to those enumerated by Morax shows that 
the number of Meibomian cancers communicated to date is 48. 

Diacicov, in his thesis (Cluj Roumanie, 1927), entitled 
** Statistical research on ocular cancer ’’ found an average of 
1°47 per cent. ocular carcinoma among the admissions at the 
Cluj Clinic, among which was one case of Meibomian 
localization. 

Meibomian cancer is met with more frequently than cancer of 
the glands of Zeis. It usually occurs in people of middle age, 
but cases have been recorded at the age of 35 years by Inatomi, 
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and at the age of 11 years by Allaire (1891). It affects both sexes 
and involves the glands of the upper lid more frequently than 
those of the lower. Its onset is insidious, and it is usually 
looked upon in the first instance as a chalazion, the free edge of 
the lid being uninvolved in the early stages. Pain is usually 
absent, but some patients complain of slight pricking sensations 
in the region of the tumour. In a more advanced stage the 
neoplasm involves the neighbouring tissues of the tarsus and the 
free edge of the lid. 

Without histological examination, the diagnosis in the early 
stages is practically impossible, but a recurrence of a chalazion 
after surgical intervention should always make us think of the 
possibility of this condition. Meibomian carcinoma, though of 
slow evolution, may attain the size of a nut. Some cases grow 
much more quickly than others. 

As the tumour enlarges it gives rise to a false ptosis which 
narrows the palpebral aperture and may interfere with vision. 
The skin is usually movable over the tumour, which appears 
well defined on palpation, encapsulated, tough, elastic and 
painless. 

Meibomian cancer is peculiarly apt to produce metastasis, 
invading after a while the orbital cavity (Komoto and Shoji). 
In an advanced case the palpebral conjunctiva is also involved, 
infiltrated and even ulcerated. Morax cites a case in whom he 
noticed an adherence of the free edge of the lid to the cornea and 
to the lower lid. The diagnosis at the start is usually made of a 
chalazion, or of a syphilitic tarsitis, of vegetant form, when the 
palpebral conjunctiva is ulcerated. All authors are agreed that 
Meibomian neoplasm, by its great tendency to metastasis by the 
lymphatic paths, is more serious than cancer of the skin of the 
lid. The prognosis is also complicated by the fact that when 
the true nature of the tumour has been diagnosed, metastasis has 
probably already occurred. Histo-pathological examination 
shows that the tumour, in the first instance, is circumscribed in 
the lid, giving the appearance of an unusual development of a 
Meibomian gland. Besides the acini which are of natural size, 
there are to be found others which are twice as big; these are 
proliferated acini, separated from each other by a fine fibrous 
tissue, and vascularized, the vessels passing from the sheath into 
the tumour. Two kinds of cells can be distinguished, round or 
elliptical with large nuclei and scanty clear protoplasm, and 
others with small nuclei and abundant protoplasm. Sebaceous 
cells sometimes show fatty degeneration and sometimes look like 
amorphous masses with necrotic nuclei, which stain well with 
Sudan III. 

Treatment must be early and thorough; wide excision of the 
tumour, followed by autoplasty and extirpation of the tributary 
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glands. In advanced cases exenteration of the orbit is indicated, 
as in the case described by Komoto. Having in view the 
malignant nature of the tumour surgical treatment should always 
be followed by radium or Réntgentherapy. 


Case History 


C. Gh., 67 years of age, came to the clinic at lassy with a tumour 
of the free edge of the upper lid of the right eye. The personal 
and family history were unimportant. The condition started in 
October, 1928, when a small lump appeared on the outer half of 
the ciliary border of the lid, of the size of a pin’s head, like a 
grain of hemp; it was circular, clearly subcuticular, and bulged 
under the conjunctiva. It had grown slowly and without pain 
and the ciliary edge was a little deformed by some tiny nodes 
around the main tumour. By 1929 the tumour had increased to the 
size of a pea and occupied a quarter of the upper lid leaving only 
a small portion free from growth towards the inner canthus; the 
malformed ciliary edge formed a spur which deformed the 
palpebral aperture. In July, 1928, the tumour was operated on 
by the conjupctival route, but recurred after a few months; in 
September, 1929, the contents of the little nodes were curetted on 
the supposition that the condition was a chalazion, but as it 
would not heal excision of the tumour was recommended to the 


patient. 


Cancer of Meibomian glands 


Fig. 1. 
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At this time the upper lid was much deformed, drooping in its 
outer half, on account of the tumour which was of the size of a 
pea and appearing to be formed of small nodules crowded 
together. 

The tumour was not painful and the skin was freely movable 
over it. The outer quarter of the edge of the lid was everted by 
the tumour; and the sharply angled posterior edge was replaced 


by a large rounded surface. In this region the lashes were 
scanty. On the conjunctival surface a series of transparent 


yellowish stains, placed triangularly, were traceable under the 


Fig. 2. 
The eyelid everted. 


nodular lump up to the ciliary edge; these stains were about six 
in number. 

The conjunctival surface was irregular in places, with traces of 
scar formation; the rest of the conjunctival sac was normal. The 
eyeball was normal, except for early sclerosis of the lens; the 
fundus was normal. Reading glasses of + 2°25 D. sph. were 
being used. 

On February 19, 1930, the tumour was excised by means of a 
‘“V” shaped incision, the resulting gap being sutured. The 
post-operative course was uneventful, the wound healing by 
first intention. 

The tumour was fixed in 10 per cent. formol, embedded in 
paraffin and in celloidin; serial sections were cut and stained with 
haematoxylin, eosine, van Gieson, mucicarmine and Sudan III. 


Microscopical examination showed the tumour near the free 
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edge of the lid (Fig. 3) the edge of which (Fig. 4) is more 
involved particularly towards the conjunctival surface. The skin 
was not invaded. Normal Meibomian acini can be traced 
towards the base of the eyelid; compared with these acini, 


GRIGRI E30 


Fic. 3. 


Cancer of Meibomian glands (section through the eyelid) : 1 skin; 
2muscle; 3 tarsus; 4 conjunctiva; 5 and 5’ normal Meibomian 
acini; 6 Meibomian cancer; 6! the region degenerated ; 7 and 7' 
septum separating the lobules of the tumour; 8 hair follicle. 


those of the tumour were 20 to 30 times larger; The tarsus 
was compressed and the muscle layer thinned. The tumour was 
furmed of approximately six lobuli (Fig. 3). They were 
separated one from another by thin fibrous septa which carried 
blood vessels, which, in places, penetrated into the substance of 
the growth. 

The lobuies were surrounded by the neighbouring conjunc- 
tival tissue which, on account of the compression, took on a 
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capsule-like disposition (Fig. 6). The cells, which have 
proliferated and have given rise to the growth, were generally 
vesicular, concentrically arranged, with clear protoplasm and 
small nuclei; but there were also cells (Fig. 5) with scanty 


Fic. 4. 


Section through the eyelid. As wellas the normal glandular acini, 
the tumour is seen. 


Microscopical detail, showing small cells and large ones. 
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protoplasm and larger nuclei, some of which showed kariokinesis. 
The cells were irregularly placed and crowded together at some 
points of the growth, and in some places necrosis has occurred, 
giving rise to vacuolar zones. In the mass of the growth no 
single Meibomian acinus was seen to be normal. The Sudan III 


The lobules of the tumour are surrounded by the neighbouring 
conjunctival tissue, which on account of the compression, takes a 
capsule-like disposition. 


stain showed well the Meibomian acini on one side and on the 
other the Zeis glands situated at the bases of the lash follicles. 
The tumour was also well stained by Sudan III, but here the 
staining was more diffuse and not so homogeneous as in the 
normal glandular acini. 

We are obliged to Dr. Marza for the micro-photographs. 
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SUPERFICIAL PUNCTATE KERATITIS 
BY 


LiguT.-CoL. R. E. WRIGHT, C.I.E., M.D., I.M.S. 


PROFESSOR OF OPHTHALMOLOGY, MEDICAL COLLEGE, AND SUPERINTENDENT, 
GOVERNMENT OPHTHALMIC HOSPITAL, MADRAS 


AND CO-WORKERS 
Continued 


THE epidemic described in our previous communication continued 
with increasing intensity in the second half of 1929, so that by the 
end of the year some 3,500 cases had come under our observation. 
The monthly incidence of cases reporting at the hospital is shown 
in the chart. It will be seen that by February, 1930, the epidemic 
had practically disappeared. 

The character of the disease appeared to change considerably as 
time went on, so that there was no doubt that the external signs 
were very much more severe than they had been in the early part of 
the epidemic. In the latter part of 1929, it was not infrequent to 
observe patients with exceedingly red eyes, the conjunctival 


Chart showing the monthly meidence of new cases of 
Superficial punctate Keratws reporting at the Hospital. 
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inflammation resembling that which might result from the use of 
irritants. It almost appeared as if frequent passage in man had 
intensified the virulence of the virus. On discussing this aspect of 
the epidemic with Lt.-Col. H. H. King, I.M.S., Director, King 
Institute of Preventive Medicine, Guindy, he regarded it as a 
distinct possibility, and when presented with cases in bulk at the 
beginning of 1930, he noticed a distinct difference in the severity 
of the external signs as compared with cases shown to him in 1928. 
At the former time it would have been very easy to miss the 
conjunctival signs altogether, and no doubt they frequently were 
missed, so that it is easy to understand why this disease was often 
first noticed in the out-patient department in the macular stage. 
We were able to demonstrate to him in a single morning some 
twenty cases which formerly would have been classed as 
Kirkpatrick’s macular keratitis, but which had been under 
observation in our out-patient department from the time of onset 
with an initial conjunctival hyperaemia. 

With regard to our original communication, Col. King points 
out some statistical omissions which may be mentioned here. 

The table showing influence of age and sex ought to have given 
expected percentages of attacks thus :— 


Age Period 


20—29 30—39 40—49 


413 167 55 


Males 


55 27 9 


Females... 


Percentage. 0°76 169 50°7 21°02 6°93 2°93 0°76 


Expected * |20°9 19°3 21°2 16°2 111 


Observed 

Ratio—— 0°87 2°39 0°62 0°44 0°16 
Expected | 

*Expected, if the distribution were uniform for all ages, i.e., if the age distribution were the same as 

the census proportion of people living at different ages. 


It will be seen that there is a very definite and marked escape at 
early ages. This is the most striking thing about the age 
distribution. 


1-9 10-19 60—69 
3 113 16 5 772 
4 43 2 151 
| 
* 156 468 194 64 27 7 923 f 
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The sex distribution may be better shown thus :— 


Percentage Percentage Observed 
| Expected 
| 


Males 83'6 €4°3 1:27 


0°46 


35°7 


Females ... 16°4 


* Expected, if the proportion amongst males and females were the same as the general proportion of 
males and females attending the hospitai, namely (1.8 to 1. 


Males were evidently more liable to attack than females. 

Again, the human subjects chosen for experimental transmission 
were actually in-patients in the hospital. It is desirable, therefore, 
to state the frequency with which superficial punctate keratitis 
appeared amongst other hospital patients during the time these 
experimental cases were under observation. Of this we have no 
record, but we know that amongst some sixty members of the staff 
living under similar conditions there were no attacks in the same 
period. 

A number of further observations were recorded, some of which 
are new, and it will be convenient to deal with these under separate 
headings. 


Incubation Period 


In spite of the large number of cases it was difficult to 
get accurate figures as to the period of incubation under natural 
conditions. Our experimental work appeared to show that it was 
somewhere between three and nine days. In the relatively few 
cases collected of infections under natural conditions, in which we 
could be certain of our facts, that is to say, in which cases arrived 
in the epidemic area from a free area, or left the epidemic area for 
a free area, the range appeared to be between one week and 34 
days. Several cases of approximately a month were observed. 


Acquired Immunity 


We were at first under the impression that one attack gave 
protection against a second, and it was so stated in our original 
paper. It later became apparent that this was not so, and during 
the latter part of the epidemic we frequently observed an attack 
occurring in the second eye at a comparatively short interval after 
the attack in the first eye. In several cases there was an interval of 
a month or so, in others the interval was longer. We recorded, 
moreover, two instances in which there was a second attack in the 
same eye, in one case within two months and in two cases after 
an interval of a year. The former may perhaps be regarded as a 
recurrence, but recurrences in the ordinary sense of the term did 
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not constitute a feature of the disease. Exacerbations were not 
uncommon, e¢.g., a relatively mild conjunctival hyperaemia showing 
improvement, might be followed by a renewal of symptoms with 
the appearance of spots at the corneal periphery, which in turn 
becoming quiescent might be followed by a further corneal 
extension with fresh spots and symptoms. 


Greater Frequency of Attack in One Eye 


It was at one time surmised that the left eye was more frequently 
attacked than the right ; this was so in actual fact for a time during 
the earlier stages of the epidemic. On working out the figures for - 
a consecutive 2,000 cases observed towards the latter part of the 
epidemic, it appeared that this was not so in a large series, and 
that in unilateral cases the right eye was attacked with approxi- 
mately the same frequency as the left. Bilateral attacks occurred 
often as the epidemic became more protracted, sixteen cases being 
noted in the last 1,000 cases recorded in the year 1929, as 
compared with six cases in the first 923. 


Mistakes in Diagnosis 

The condition with which it was most likely to confuse superficial 
punctate keratitis, was simple catarrhal conjunctivitis. Cases of 
conjunctival hyperaemia with or without scanty discharge, which 
did not show any predominant organism in the smear, very 
frequently proved, when kept under corneal microscope observa- 
tion, to be superficial punctate keratitis, and in due course the 
spots appeared on the cornea. A negative conjunctival smear, or 
a conjunctival smear within average limits, helped towards 
prognosticating the development of corneal lesions at a later date. 
It is obviously more difficult to diagnose the condition in eyes 
previously affected with any form of conjunctivitis. It was 
necessary in the out-patient department to follow up very care- 
fully, cases of conjunctival hyperaemia, whether suspected to be 
due to organismal infection or simple forms of irritation. It was 
very easy to make mistakes with mild attacks; for example, a 
cataract case discharged on the fourteenth day showed a red eye 
some weeks later, the patient was promptly readmitted as it was 
considered likely that a post-operative complication had set in, 
but in a few days typical spots appeared on the cornea. It is 
unnecessary to detail all the possible conditions which might be 
confused with the milder types of the disease, particularly in the 
earlier stages, when the cornea is very slightly involved or not 
involved at all, but it may be stated that in a number of early cases 
the conjunctival hyperaemia was distinctly localised, being 
confined to perhaps a quadrant of the bulbar conjunctiva, and this 
was liable to give an impression of a mild phlyctenular condition, 
or localised irritant. Naturally the converse state of affairs was 
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also true during the epidemic, and we were often too hasty in 
assuming that a simple catarrhal condition, or hyperaemic 
conjunctivitis due to irritants, or even a mild iritis with keratic 
precipitates when seen naked eye, was superficial punctate keratitis. 
Careful examination, however, of conjunctival smears, and of the 
cornea with the loupe and microscope, for the most part eliminated 
such sources of error. The lack of symptoms (irritation, 
lacrymation, photophobia) was a feature which helped the 
diagnosis when patients presented themselves early, but this very 
feature often kept them away till maculae appeared and they 
presented themselves for the first time with grey corneal spots and 
perhaps a dimness of vision, the previous redness being forgotten. 

A few exceptional cases may be quoted. The first two illustrate 
difficulties of diagnosis in more severe attacks. 


Confusion with Familial Dystrophy 


A Hindu female attending the out-patient department, at first 
sight gave the impression of interstitial keratitis due to congenital 
syphilis, but on further examination there was nothing to support 
this view. The case was provisionally diagnosed as a severe 
bilateral superficial punctate keratitis. An indefinite history 
obscured a correct diagnosis. There were rounded, smooth, 
slightly elevated opacities arranged in an irregular ring around 
the pupillary area of the cornea, with a more diffuse haziness and 
fine grey dots both centrally and peripherally, though the extreme 
periphery was almost clear, and there was no vascularisation. The 
grey haze extended into the substantia propria, and through this 
zone one was able to see discrete grey deposits in the endothelium 
apparently similar to the elevated epithelial opacities, but smaller. 
It was the consideration of these endothelial opacities which made 
the provisional diagnosis doubtful, although the case resembled 
some rare forms of superficial punctate keratitis in which there 
had been no question as to the diagnosis. While we were still 
doubtful as to the nature of the case, two brothers called to take 
her away. The diagnosis was then obvious: all three had nodular 
dystrophy. The case was one of the familial bilateral affections of 
the cornea, which happened to be of the nodular tvpe, associated 
with a diffuse haze and not so sharply confined to the centre of the 
cornea as others we have seen. In the younger brother alone was 
the sensibility of the cornea affected. Without an accurate family 
history it would have been difficult to make a diagnosis. 


Similarity to Conjunctivitis due to Irritants 


An adult male Muhammadan presented an appearance of intense 
redness of the bulbar conjunctiva on both sides with minute 
haemorrhages. The condition looked exactly like that sometimes 
seen in conjunctivitis induced intentionally by irritants. The 
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symptoms were not so severe as the appearance warranted, nor 
did examination of the conjunctival smear point to a definite 
infection with pathogenic organisms. The corneal microscope 
showed typical minute corneal lesions. ; 


Unusual Type of Opacity 

D. M. M. arrived in Madras from England on October 21, 1929, 
and developed superficial punctate keratitis on December 23, 1929, 
in the right eye. In addition to the usual small discrete rounded 
corneal opacities, the superior temporal quadrant of the cornea near 
the limbus showed a series of six horse-shoe shaped opacities, open 
towards the limbus. They appeared to cap the apices of vascular 
arcades. They slowly disappeared, as did the corneal opacities 
within six weeks. 


Further Observations on the Ophthalmoscopical Examination 
of the Posterior Segment for Pathological Changes 
A number of examinations were made in convalescent patients 
taken at random with negative findings in all cases. 
Late Examination of the Corneal Sensibility 
A number of observations showed that in cases recovered from 
the disease, the corneal sensibility was normal. 


Treatment 


Our ultimate experience of treatment was that atropine, and 
occlusion with a cold wet pad and bandage was preferable in the 
early stages ; in the later stages dionine was most generally useful. 


Enlargement of the Preauricular Gland 


In two cases observed early in January, 1930, the patients first 
noticed a definite tenderness of the preauricular gland. These 
cases were otherwise exceptionally severe, in that chemosis was 
marked and there was considerable swelling of the lids. They 
were, however, undoubted cases of superficial punctate keratitis, 
in so far as the corneal appearances were concerned. Once our 
attention had been drawn to the possibility of enlargement of the 
preauricular gland, we were able to detect it in others. Six cases 
were noted in two months, during which period the epidemic was 
rapidly fading. This feature-may have been missed earlier in the 
epidemic, but was undoubtedly absent in large numbers of cases 
of average intensity. It is difficult to estimate its significance. It 
may be due to the same agent which produces the corneal lesions 
or to a secondary infection. Against the latter supposition, it may 
be noted that in the cases quoted above, although thev showed 
marked conjunctival hyperaemia and oedema, the bacteriological 
examination of the conjunctival sac was within average limits, 
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that is to say, no characteristic or predominant organism was 
present. 


Bacteriological Examination of the Conjunctival Sac 


Col. King undertook further investigations in order to confirm 
our previous negative findings, and our thanks are due to him and 
to Dr. Sanjeva Rao, whom he placed in charge of the work. It 
seemed desirable that independent observers should confirm our 
failure to find such an organism as that described by Herbert in 
the Bombay epidemic. Up to date no organism has been seen or 
cultivated by them which might be regarded as aetiologically 
important, or identical with the organism described by Herbert. 
An attempt was made to devise an easy microscopical diagnostic 
method by taking scrapings from corneae showing early opacities, 
and staining smear preparations for inclusion bodies, but no 
simple practical method could be devised. 


TWO CASES OF GRANULOMA INVADING THE 
ORBIT DUE TO AN ASPERGILLUS 


BY 


LT.-CoL. R. E. WRIGHT, C.I.E., M.D., I.M.S. 


SUPERINTENDENT, GOVERNMENT OPHTHALMIC HOSPITAL, MADRAS 


(Continued from Tue British JouRNAL OF OPHTHALMOLOGY, 
November, 1927) 


Ar the time the two cases referred to in the title were published, 
it was not possible to give a definite position to the aspergillus 
concerned. It was mentioned, however, that Lt.-Col. H. W. 
Acton, I.M.S., Director, School of Tropical Medicine and 
Hygiene, Calcutta, hoped to work out the cultures originally 
isolated. He eventually forwarded the following note which 
completes the bacteriological investigation of these two rare and 
interesting cases. 


“Case I 

A. Material supplied (original tube) labelled 2 per cent. 
maltose, Asp. W. dated 2/10/1925. 

B. A sub-culture from the original growth made by Lt.-Col. 
J. Cunningham, I.M.S., Pasteur Institute, Kasauli, to whom the 
original was supplied. 

Both these tubes contained the Aspergillus Oryzae, character- 
ized by the conidial heads being green in colour, the aerial hyphae 
pitted, the heads being globose and radiate shaped, sclerotica 
present, sterigmata in a single series. The conidia were colour- 
less, smooth, and white, and the agar was uncoloured. 
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Case II 


A. Dated 16/1/1926, original tubes. 

B. Sub-culture made by Lt.-Col. J. Cunningham, I.M.S., 
from one of the original tubes. 

The Aspergillus was a species of a type of Flavus. The growth 
was characteristic, widely spreading, greenish in colour, some 
columnar, some fimbriate and hemispherical. Conidia smooth 
and greenish in colour. The aerial hyphae pitted and the 
sterigmata in a single series.” 

It is of interest to record the further history of case No. 1, 
that of the man who showed the massive granuloma, illustrated 
on page 546 in my article referred to in the heading. He insisted 
on leaving the hospital, very much improved as the result of 
X-ray treatment. The improvement was such that we hoped to 
get rid of the infection altogether if we could but persuade him 
to stay on. He returned to the hospital on June 11, 1929, with 
a granulomatous mass even larger than it had been originally. 
On this occasion we tried the effect of radium and he received a 
dosage of 2,675°5 milligramme hours by means of buried needles. 
This did not appear to have any influence whatever on the size 
of the mass and we decided that it would be wiser to resort to 
X-ray treatment. Again, however, he left hospital without 
agreeing to our proposal in the same condition as when he came. 


KRUKENBERG’S SPINDLE 


BY 
E. V. SRINIVASAN 


MADRAS 


A FEMALE, aged 27 years, married, consulted me in the middle of 
January, 1930, for occasional headache in the right eye. Her 
general condition was good. She had had three abortions and has 
no children. Teeth irregular and pyorrhoea alveolaris present. 
Wassermann reaction negative. Von Pirquet negative. 

The eyes revealed nothing on naked eye examination either in 
broad daylight or with the ordinary corneal loupe, except that the 
pupils were situated a little more eccentrically than usual. 


R.E.V.—6/60 ¢ - 1°0 D.sph. ¢ +3°0 D.cyl 06/9 
L.E.V.—6/18 c+0°5 D.cyl. 180° 6/6 partly. 
Red reflex on retinoscopic examination was intercepted by a thin 


vertical black mass in either eye. On examination with strong 
focal illumination in the dark room with a hammer lamp, each 
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cornea presented in front of the centre of the pupil a vertically placed 
chocolate coloured patch 3°5 mm. long and 1 mm. broad at the 
broadest central part. The fine pigment in the lozenge-shaped 
patch seemed to be distributed on Descemet’s membrane, the actual 
depth and appearance of which will be noted by me on arrival of my 
slit-lamp. The fundi were normal except that the right fundus 
revealed a right angled bright white fibrous scar starting from a 
point half a disc diameter away from the nasal margin of the disc. 
The two limbs of the right angle ran tangentially to the disc, the 
upper one running upwards and outwards and the lower downwards 
and outwards. The free ends of the fibrous white scar got lost in a 
fan-shaped radiating manner in the slate-coloured retina. 

This suggests the whole condition is a congenital anomaly. The 
peculiarity of my case is that the left eye is not myopic at all, and 
and the right eye only about a dioptre myopic and that in one 
meridian alone. 


ANNOTATION 


Avertin in Ophthalmology 


The paper by Gayer Morgan and J. M. Lees in this issue calls 
attention to a comparatively new anaesthetic for use in ophthalmic 
cases. So far as we know, Wessely, in the Arch. f. Augenheilk., 
July, 1929, was the first ophthalmic surgeon to publish a record of 
cases anaesthetised with thisdrug. We believe that it has been given 
an extensive trial in general surgery and we understand that, with 
attention to the details specified hereunder, it is a perfectly safe 
anaesthetic. 

The precautions to be observed comprise those connected with 
the drug and those connected with the patient. As to the first of 
these, the solution must be freshly prepared ; it must not be heated 
above 38°C., and it must be tested for the presence of free acid by 
a solution of congo red, 1 in 1,000. 

With regard to the patient, rectal troubles, such as fistula, 
fissure, etc., contra-indicate its use. There must be no evidence of 
impaired renal function; no disturbance of hepatic or pancreatic 
function and no marked fall in the basal metabolic rate. 

The dose should never exceed 0°1 gramme per kilo. of body 
weight, and with regard to the aged and in feeble subjects, even 
this is a high dosage. 

On general principles it is undesirable to try and obtain full 
anaesthesia with avertin alone. The drug is to be considered rather 
as a deep narcotic than an essential anaesthetic. 
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ABSTRACTS 


I.-_EXPERIMENTAL WORK 


Steindorff, Kurt (Berlin.—Experiments in iontophoresis. In- 
cidentally a contribution to the medical treatment of lens 
opacities. (Experimentelle zur lontophorese Zugleich ein 
Beitrag zur medicamentésen Behandlung von Linsentru- 
bungen.) Arch. f. Ophthal., Bd. CXX, April, 1928. 

In most cases the experiments were done on rabbits and in a 
few on dogs and cats. Eyes intended to be removed as a whole 
for examination were experimented on under ether or urethane 
general anaesthesia and the others under one per cent. holocaine 
local anaesthesia. 

Steindorff’s conclusions are as follows :— 

1. For the quantitative determination of iodine the color- 
imetric method evolved by Heffter-Anten is one of the most 
exact. 

2. Using a 2 per cent. solution of iodine and a current of 
10 m. A. for 30 mins; the amount of iodine penetrating the eye is 
found to be 0°856—0°994 mgs. 

3. With a stronger current the amount of iodine entering 
the eye in the same period of time increases. 

4. With weak currents (2 m. A.) acting for short periods 
(2 mins.) the quantity of iodine entering the eye varies very 
greatly. 

5. The same holds good of iodine introduced into the 
aqueous with weak and with strong currents. 

6. From weak solutions less iodine enters the eye than from 
strong ones. 

7. TIontophoresis is more effective than simple diffusion. 

8. Weak currents acting for long periods conduct more iodine 
into the eye than strong currents acting for short periods. 

9. The iodine entering the eye with 2 m. A. in 2 mins. is 
eliminated from the aqueous in 60 mins. and from the globe at 
the latest in 240 mins. 

10. Strong currents carry into the vitreous about the same 
quantity of iodine as into the aqueous; on the contrary weak 
currents are ineffective. 

11. The amounts found in the coat of the eye (30 m. A. 
15 mins) are considerable. 

12. Through ionisation iodine never enters the lens. 

13. In 1 hour after intravenous injection of 1 c.c. alival, 
between 0°137 and 0°245 mgs. of iodine enter the globe. The 
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quantity remains about the same during the second hour, 
decreases during the third and fourth hours until at the end of 
the fifth hour it has disappeared. 

14. After intravenous alival injection, iodine is eliminated 
from the aqueous at the end of 2 hours. 

15. In these experiments, the iodine content of the coat of 
the eye and of the vitreous was very considerable; that of the 
lens both in man and animal zero. 

16. Only the strongly irritating subconjunctival injection of 
alival carried iodine into the lens. . 

17. In the rabbit one does not succeed in introducing iodine 
into the eye by intra-muscular injection of iodipin. 

18. The iodine therapy in commencing senile cataract is to 
be discarded. 

19. This applies especially to Meyer-Steineg’s method, 
whose pharmacological promises are quite unsatisfactory and 
lack all scientific value. 

20. All attempts to check early senile cataract by ionto- 
phoresis are fruitless and should be given up. 

N.B.—For details of Heffter-Anten colorimetric method and 
Meyer-Steineg’s treatment of cataract, the reader is referred to 


the original. 
D. V. Girl. 


II.—LENS 


Gifford, S. R., Bennett, A. E., Fairchild, Nora M. (Omaha).— 
Cataract in myotonic dys Arch. of Opthal., March, 
1929. 

Gifford, Bennett and Fairchild’s paper opens with a useful 
summary of the clinical features of this disease as seen in 200 
cases reported to date. The age of onset is usually from 20 to 30 
years, practically all the patients dying of secondary disease 
before 45. The myotonia is at times widespread but is most 
characteristically present in the hand grips, the inability to relax 
being greatest when the patient is cold or under emotional 
tension. Atrophy usually appears first in the facial and 
masticatory groups of muscles and next in the sterno-mastoids 
and forearms. Mental changes are usually present. The 
association between this disease and cataract has been known 
since 1911, and Fleischer’s classical report appeared in 1918. In 
this he describes finding a number of instances of myotonic 
dystrophy among his cases of presenile cataract. Vogt found 
that in the early stages the changes in the lenses were absolutely 
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typical of the disease. The posterior stellate opacity described 
by Fleischer is often seen but it may be absent at first and on the 
other hand may be present in other conditions. What is 
absolutely characteristic, is the formation of cholesterin crystals 
under the anterior and posterior capsules of the lens. They 
appear as a sharply defined layer of shining flaky white dots and 
fine dust-like opacities. The authors have seen four cases of 
myotonic dystrophy associated with lens changes. In two eyes 
(Cases 1 and 4) the cataract had progressed to almost complete 
maturity. In one case posterior star figures were present in both 
eyes but the anterior opacities were as described by Vogt, while 
in the remaining four eyes, opacities corresponding completely 
with his picture were alone present. The ultimate development of 
posterior stellate opacities is thought to be due to the posterior 
capsule becoming permeable to water. The paper concludes 
with an interesting report by Kniisel who examined three cases 
of post-operative cataract following thyroidectomy. The 
changes were so nearly identical with those developing in 
myotonic dystrophy that Kniisel is inclined to attribute this 


disease to parathyroid insufficiency. 
F. A. W -N. 


NOTES 


AS we go to press we regret to announce the 
Death. recent death of Mr. A. L. Whitehead, of Leeds. 
We hope to publish an obituary notice in a 


future number. 


* 


* 


* 


AT the recent meeting in Winnipeg of the 
British Medical Association, the degree of 
Hon. LL.D. of the University of Manitoba 
was conferred upon Sir James W. Barrett, K.B.E., C.B., and 
Mr. N. Bishop Harman. 


Honorary Degrees, 


* * * 


Dr. EMILE DE GR6SZ has been elected an 
Honour. Honorary Fellow of the American College of 
Surgeons. He is at present in the United 

States and is engaged in lecturing at Philadelphia, Chicago, 
Minneapolis, and Rochester. 


CONTEMPORARY OPHTHALMIC LITERATURE 


FUTURE ARRANGEMENTS 


1930 
November 7.—North of England Ophthalmological Society, at 
Bradford. 
November 14.— Section of Ophthalmology, Royal Society of 
Medicine. 


December 2.—Midland Ophthalmological Society, at Birmingham. 
December 5.—North of England Ophthalmological Society, at 
Leeds. 
December 12.—Section of Ophthalmology, Royal Society of 
Medicine (Clinical Meeting). 


1931 


January 9.—Section of Ophthalmology, Royal Society of Medicine. 

February 6.—North of England Ophthalmological Society, at 
Newcastle-on-Tyne. 

February 13.—Section of Ophthalmology, Royal Society of 
Medicine. 

March 6.—North of England Ophthalmological Society, at 
Liverpool. 

March 13.—Section of Ophthalmology, Royal Society of Medicine. 
(Clinical Meeting). 

April 3.—North of England Ophthalmological Society, at Sheffield. 

June 12.—Section of Ophthalmology, Royal Society of Medicine. 

(Annual Meeting). 


CONTEMPORARY OPHTHALMIC LITERATURE 


Archives of Ophthalmology. August, 1930... 


ELscHniG. Keratoplasty. (Translation by Vorisek) 

RoneEs. Coloboma lentis. 

Fry. Variations in the intraneural course of the central vein of the retina. 

VON DER HEypT. Lens changes after middle age. 

LLoypD MILLs and JEANCON. _Unrecognised magnetic intra-ocular foreign bodies 
and their legal aspects. 

Moore. Vernal catarrh. Report of a case treated by radium. 

RusKIN.~ Control of tearing by blocking the nasal ganglion 

Quick. Radium in vernal catarrh. 

STEINBUGLER. Dental infection in diseases of the eye. 

GILLETT. Infections of the mouth and their relation to diseases of the eye from the 

point of view of a general practitioner of dentistry. 


Annales d’Oculistique. August, 1930. 


Puscarivu and LazaREsco. Two observations on xeroderma pigmentosum with 
epibulbar epitheliomata. 

MICHAIL. The ocular form of circumscribed serous bacillary meningitis. 

LAGRANGE, H. Theclinical forms and aetiology of acute night blindness. 

CAILLAUD. A concretion in the lacrimal canal. 
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Archives d’Ophtalmologie. September, 1930. 


AUBARET. Apprenticeship exercises and new procedures in ocular surgery with the 
double lancet. 

VAN DER STARETEN. The prophylaxis of ophthalmia neonatorum. 

NoIzEwsk!. Accommodation for distant objects 

Iconography of orbito-ocular diseases after the model of Madame Eléna 


Puscariu. 


Revue Générale d’Ophtalmologie. September, 1930. 


GOURFEIN-WELT A case of leucosarcoma of the choroid. The difficulties of its 
diagnosis. 

KENEL. Haemorrhage into the left cerebral ventricle with partial haemianopia, 
and prolonged fatal relapse. 


Archiv fiir Ophthalmologie August, 1930. 


Poos and SARTORIUS. Experimental observations on the question of a tuberculo- 
toxic genesis of sympathetic ophthalmitis. 

SAFAR. On orange yellow staining of the anterior portion of the eye after 
unsuccessful cataract extraction. 

SALLMANN. On the vision of astigmatics. 

SALLMANN and DeutTscH. On the clinical meaning of the daily pressure curve 
and the tonometer readings in glaucoma. 

KOLMER. On the arrival of blood vessels in the outer layers of the retina in some 

mammals. 

The eye of the Amazonian parrot (Amazona aestiva). 

—— On the crystalloid content of the human retina particularly in the presence 
of cystic degeneration. 

OHM. On miners’ nystagmus. On the influence of miners’ nystagmus on vision and 
on Capacity for work compared with the statements of the patients and 
the objective investigation. 

BAURMANN. Ona new dynamometer. 

EISLER. Descemet’s membrane and the lens capsule. 

DEKKING. On the photography of the surface of the cornea. 

THIES. Affections of the eye connected with the internal secretions of the female. 

JABLONSKI. Note on Halbertsma’s work. 

CoMBERG. A useful instrument for my procedure of X-ray localization and some 
observations on the technique. 


Archivos de Oftalmologia Hispano-Americanos. September, 1930. 


MARQUEZ. Concerning stereoscopic vision with anaglyphs. 

MENDOZA. The surgery of the sclerotic. 

CASTRESANA. My model of forceps for extraction of cataract in toto. 
BuFILL. Ocular paralysis following spinal anaesthesia. 

AMAT. Primitive tuberculosis of the conjunctiva following lupus of the nose. 


Revista Oto-Neuro-Oftalmologica y de Cirugia Neurologica. 
September, 1930. 


Cuovu. Traumatic angiopathic retinitis with migration of pigment. 
Pavia. Synthesis. 


Annaes de Oculistica do Rio de Janeiro. July, 1930. 


Pavia. Focal necrosis of the palpebral conjunctiva from streptococci and ulcer of 
the cornea. 

DE ANDRADE. Considerations on trachoma and its prophylaxis in Brazil, principally 
in the north east. 

MONTEIRO and MorREIRA. Supra-sellar tumour with direct frontal lobe spread. 


